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MINIATURE AND 
INSTRUMENT BALL 
BEARINGS 
Extensive range of ultra- 
precise ball bearings from 
%" to 1%” 0.D. Produced 
by New Departure to the 
most exacting requirements 
found in missile guidance 
systems and miniature 
mechanisms of all kinds. 

Write for catalog—PIB. 


AIRCRAFT BEARINGS 


Used in today’s most 
advanced engines. Main 
shaft and accessory drive 
ball bearings for turbine- 
driven and reciprocating 
engines. Designed for ultra- 
high speeds, heavy loads 
and high temperature in 
present and projected air 
and space vehicles. Write 
for catalog—ABC. 


APPLIANCE AND 
ELECTRIC MOTOR 
BEARINGS 
A line of quiet-running 
open, shielded and/or 
sealed ball bearing types 
for fractional and integral 
hp electric motors and 
machinery of all kinds and 
makes. Exclusive New 
Departure integral Sentri- 
Seals offer Lubricated-For- 
Life feature. Write for 

catalog—S. 


MACHINE TOOL 
BEARINGS 


A wide range of radial and 
angular contact ball bear- 
ings for spindles and lead 
screws, made to super-pre- 
cision tolerances. Also avail- 
able for gear box and other 
machine tool applications to 
precision tolerances. Write 
for catalog—S. 


BPiZm 22:000 BALL BEARING TYPES, SIZES 
BD many available with advanced design integral seals 


R 


FARM IMPLEMENT 
AND EQUIPMENT 
BEARINGS 
Many types and sizes of 
integrally sealed bearings, 
specifically designed to 
reduce application and 
relubrication maintenance 
costs in farm implements 
and equipment of all kinds. 

Write for catalog—FIC. 


MATERIALS HANDLING, 
EQUIPMENT BEARINGS 


Heavy-duty sealed and 
Lubricated-For-Life ball 
bearings for belt and trolley 
conveyors, lift trucks and 
other types of materials 
handling equipment. Write 
for catalog—CB. 


AND SPECIFICATIONS 


NEW LAND-RIDING 
SEAL (Crimped) 
Efficient single-lip seal protects 
against moist or dry contami- 
nants. Retains bearing lubricant 
for life. For farm implement discs, 
idler pulleys, automotive propel- 
ler shafts and rear wheels. Avail- 
able with metal trash guards. 


NEW SENTRI-SEAL 
N/D’s most versatile seal... 
available in most single row, 
non-loading groove and small 
double row N/D ball bearings. 
N/D Sentri-Seals are recom- 
mended for general applications 
where moderate to severe con- 
taminant conditions exist. 


NEW TRIPLE-LIP SEAL 


Used where moist and dry con- 
taminant conditions are 
extremely severe. Seal elimi- 
nates relubrication mainte- 
nance. It’s available in N/D 
square and round bore bail 
bearings with either spherical 
or cylindrical 0.D.s. 


Replacement Bali Bearings Available Through United Motors Service And Its Authorized Bearing Distributors 


NEW ARMOR-GARD SEAL 


Resistant to trash winding and 
abrasion, Armor-Gard seals are 
extremely effective under varied 
field conditions. Here’s a highly 
efficient, low torque, molded 
synthetic rubber seal which is 
bonded to and protected by 
a heavy-duty steel shield. 


NEW LAND-RIDING SEAL 
(Pressed) and SENTRI-SEAL 
Exclusive heavy-duty conveyor 
ball bearing and seal combina- 
tion. Especially resistant to moist 
contaminant penetration. Land- 
Riding Seals (pressed) are also 
available for many farm imple- 
ment bearings. 


NEW DoE PART URE 


DIVISION OF GENERAL MOTORS CORPORATION, BRISTOL, CONNECTICUT 
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ATIONAL BUD" OIL SEALS 
OVER 3,500 DIFFERENT SIZES IN PRODUCTION 


BUD (Bonded Universal Design) Oil Seals 
field-proved in over 20 million cars, trucks and buses. 
Economical, ready when you need them. 


National has complete tooling to provide you with a broad 
range of dependable BUD® seals covering virtually 100 
shaft sizes for standard applications. 


In National BUD seals, the lip is permanently bonded to 
the metal casing. This means less rubber needed, less 
frictional heat at contact points, longer !ife, less space 
required in applications. Bonded design eliminates in- 
ternal leakage, and BUD seals are phosphate coated to 
avoid rust. With these features plus superior concen- 
tricity and rugged, simple design, BUD seals have proved 
outstanding in many millions of hours of widely varied 
field usage. 


Available with single or dual lips; in single case design 
for standard precision shaft sealing, or double case de- 
sign for heavy duty use of severe press fit. Sealing mate- 
rials are available for temperatures from —80°F to + 400° 
F, to operate in most oils or industrial fluids. 


The bonded design was pioneered at National Seal— 
industry’s oil seal headquarters for 40 years. If yours is a 
standard application, your National Seal field engineer 
has the proper BUD seal for prompt delivery; if yours is 
a special design his experience can help you cut sealing 
costs. He’s listed in the Yellow Pages, under “Oil Seals.” 


Now National catalog lists BUD seals. 


Write for your copy today. National 480,000 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
*BUD (Bonded Universal Design) Plants: Van Wert, Ohio; Downey and Redwood City, California 
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ASAE Adds Technical Coordinator 


AGE L. BELLINGER, associate editor of Successful 

Farming magazine, has accepted the newly created posi- 

tion of Technical Coordinator of ASAE. He will as- 
sume his new assignment October 30. Authorization for the 
new position was given by the 
Board of Directors during 
the Annual Meeting in June. 
Briefly his responsibilities will 
be that of coordinating the 
technical functions of the So- 
ciety. Further description of 
his duties appears in the 
executive secretary's column, 
“Check Points,” on page 510 
of the September issue. 

A native of Michigan, Page 
was born September 28, 1930, 
in Rosebush. He graduated 
from Mt. Pleasant (Mich.) 
High School in 1948 and at- 
tended Central Michigan Uni- 
versity for one year before 
transferring to Michigan State University. In 1958 he re- 
ceived a B.S. degree and in 1960 an MLS. degree in agricul- 
tural engineering — both from Michigan State University. 

He has a farming background high-lighted by a father- 
son partnership in dairy and general farming in central 
Michigan, Isabella County. 


In 1950 he enlisted in the U.S. Coast Guard and served 
aboard the USCGC Campbell. His assignments took him 
to California, New York, Connecticut, Louisiana, and the 
North Atlantic. He was honorably discharged as a second 
class petty officer in 1953. 


Prior to college enrollment in 1954, he worked as a 
traffic dispatcher-clerk for Roosevelt Oil and Refining Corp. 
After completing his M.S. requirements, he joined the 
Successful Farming magazine staff as associate editor in 
January 1960. In this position, his responsibilities included 
planning editorial subject matter in the area of buildings, 
machinery, materials handling, and safety. His agricultural 
engineering background was used to assist him in recogniz- 
ing significant problems in various agricultural areas and 
then organizing editorial approaches to discuss solutions 
based on information gained from personal contacts in the 
field. Assignments enabled him to associate with both farm- 
ers and agricultural engineers wherever material was avail- 
able. In addition to writing his own material, he also re- 
wrote and edited copy from other sources. His work pro- 
vided an opportunity to become familiar with commercial 
agricultural products, as well as to make contacts with indus- 
trial and university representatives and farmers throughout 
the midwest. 


Page L. Bellinger 


He is married and has two sons — one two years old 
and one five months. Included in his outside interests are 
hunting, fishing, and golfing. 


AE Exposition Report 


Latest details on Agricultural Engineering Exposition 
refer to page 545. 
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Terra-Tires solved problems on this equipment— 
How can they help you in your design? 


= Solution: Terra-Tires by Goodyear. Their wide tread, 
5? low inflation pressures and high flotation let this 
truck, owned by Shell Oil Company, easily pull free 
of a deep bog during an oil exploration. 


eae so sei ss ll? y 
Problem: NON-COMPACTION 
Solution: Terra-Tires by Goodyear. A racetrack that’s 
uneven can damage thoroughbreds’ legs, so Santa 
Anita uses tractors with Terra-Tires to condition track 
. after a rain without compacting ground. 
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Problem: FLOTATION 
Solution: Terra-Tires by Goodyear. An Indiana com- 
pany put Terra-Tires on this scraper to prevent delays 


caused by equipment miring down. Result: Faster 
peat harvesting at lower cost. 
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Pe ee 
Problem: CARGO PROTECTION 
Solution: Terra-Tires by Goodyear. Bananas bruise 
easily, so United Fruit “floats” its fruit from farm 
to railhead on equipment fitted with Terra-Tires, 
which also permit all-season hauling. 


If you’re designing a “go-anywhere” vehicle — or one that must baby 
its cargo or the ground it goes on—Terra-Tires by Goodyear should be 
a part of your design. They’re available in a wide range of sizes and 
treads. Let us know what you’re driving at—or on—or over, we’ll be 
glad to suggest a design to solve your problem. Write Goodyear, 


Aviation Products Division, Dept. J-1740, Akron 16, Ohio, or Los 
Angeles 54, California. 
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Terra-Tire—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Rome Model TRCH 10-36 Hinge Type Offset Disc Plowing Har 


Ingersoll Dura-Notch 


Discs 


*“*Not previously turned under successfully 
by any other equipment’’ 


That's the nutshell story behind this job of cutting 8 to 10 inches deep in very heavy 
rice stubble. It's the story of heavy duty equipment—a big, brawny Rome Model 
TRCH Hinge Type Offset Plowing Harrow equipped with husky, king-size Ingersoll 
Dura-Notch® Discs. 

But that’s thekind of job Dura-Notch blades are made for.We start with Tem-Cross* 
steel, our own special tillage steel that’s cross-ro/led for unequaled resistance to 
cracking, tearing and edge-curling. We custom heat-treat every blade to make sure 
it has just the right hardness. And we notch the edges by a patented Ingersoll 
method so they’re extra strong, more resistant to impact, less likely to break down 
in the roughest going. 

That all adds up to stay-on-the-job dependability, better work, longer life. 

So look for this ; ~ mark of quality on the original equipment and replacement 
discs you get from your implement maker. It's the mark of genuine Ingersoll Dura- 
Notch discs, stamped in the side of every blade. 


Ingersoll 


INGERSOLL PRODUCTS 


Division of Borg-Warner « Chicago 43, Illinois 
WORLD'S LARGEST MANUFACTURER OF DISCS 


Export Sales: 
Borg-Warner International, 
36 S. Wabash, Chicago 3 


| Prooucrs | 
BORG-WARNER 
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BIG PICTURE—100 TIMES ACTUAL SIZE— 
checks ball bearing geometry 


BCA engineers take a close, “big” look at the configuration 
of inner and outer rings of ball bearings with this contour 
projector. It magnifies profiles up to 100 times actual size— 
makes possible extremely accurate measurements and control 
of all geometric characteristics of raceway rings. 


This contour projector provides essential information for 
BCA research in developing new and modified bearing de- 
signs. It also evaluates the production performance of pre- 
cision tools and machine set-ups by checking the profiles of 
production raceway rings against precise design specifications. 
This device is only one of many BCA quality control measures 
that help assure uniformly high ball bearing quality. 
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New BCA laboratory facilities also include a variety of spe- 
cially designed testing machines that simulate actual or ex- 
aggerated operating conditions. On this equipment, bearings 
are studied under exact operating conditions of the customer’s 
application . . . and tested to exceed his specifications. 


BCA ball bearings for original equipment as well as replace- 
ment use are made in a complete range of types and sizes. 
They serve practically every kind of industry . . . automotive, 
machine tool, construction and agricultural equipment, to 
name a few. For complete information, for experi- 
enced engineering counsel on bearing applications, 
contact: Bearings Company of America, Division of 
Federal-Mogul-Bower Bearings, Inc., Lancaster, Pa. 
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STACK-MOLD CASTING 


Molds of carefully-controlled 
green sand are made from the 
pattern plate, and stacked for 
pouring. In the example shown 
at right after shake-out, the 
castings are 6-up in a stack 20 
molds deep. Typical castings 
produced by this Perfect Circle 
process include piston rings, 
thrust plates, valve lifter facings 
and piston groove inserts. 


eee oe A SRS aahalctritia gn Aa Rieger Se ery < 
(ES erence Esper tae SOR es aR eee pat 2 aera peo 
. EEE. yh a aaa Bech  Dinee eae eke ici s |) ee be eyes - ete i Ge 
eysice pate oor ae ee Sycig WEEN Se Mee Bictey it wane aegis 8 eS ¥ : ae gay. ho ae i as 
i koi: aes vine Sea 5 ate Rick Dt dae Sh aa 2) BP es 
* Co A nil —— . nee Pe ca : : ~ — _ pat chee. 7 Me Bly Pea ey ed) mee. are 
Aan erase to: Ma : . . # eee BEES A ze aNiges ome : ae Re 6! aie 
emer) A ee id ee a i Ope Gao - Be Gee Wa A), Mayet ae oe ve 
oh) ees Baise es Sede er So Ses See ee eee! ee Sas ae “ie: i Sige ee sy 
aps e hte eo ee (tet. ON ae mae Uae aes S| ane . & Sis Be ee. ole DRSaNay oth anyon aie a cree a, Pico Pe ae 
Re 6 Zia SRST ANG Sra (es Saar pee Sa geal nae iy eRe i Joe se eee eee, 7 PR oS il eke Spal uat eet eee = be ae ieee te 
te . Are eee 2 Core pec oe. eae eee ‘ ae 0 eae aa) Te Ma a eet ena | beg eas 
Pe RES oy eS aes a ati: oA ted eS ee Le as ae i te Ta ea : pe ee oa 
ae a eae ae aera 8 a na are ab. Sa emg irs yaaa OA is Bas Mea ert oie ee SBS ee" ean 
Ss ee ee le Be BC Sets Me. ./ eke A a Ree erty Via Le oy tae pee ce a. Pe cadena = ee 
ae Se ie ae ae erat es Dileep ete 4. RA ge ek rs ra De tee te, oe ae fc RY eee 
ie RS eee rae ep amet: fo ae 1 Bare eet Py eek cs Cane oh are 2 aes on tel ae Bre. cbse ae hd bee as ope Moa ice 5. 
Bes ees hae Geo cm? tae oe SD En oe ee ae a oe (oe eS x 4 a SE inca ca" Paley . is eit ee oie Se Sass ay) ot nN Serer 
P es eee C pier ie iis eae aaa Petal Se. ae ipods. ome. Bes Agee ope Sig srs 7 ee es EASA hte Es aS Pte Se oy Ste ae aaa 
eh a ate pg SSE Re cece 2G Picea I ek eae é Tp SS ge OO 33 eae Bee sie 
~ RRR) Seana <n ie) ae Roane 22 ele ae a? ee bi hs Mae > ee 0 a ame Gees &- oa " = ay oe eee ‘ a ne gure ae es oe 
joss Seana Bia ied § ae ee ie ipl) eee a ae Bee eet ae et hy ree bye ay at Re Ta oY y sis MONS AR Ty Sea 
lps So i OES I where tects Bea Rn ee aN a Rieter eee j ee ‘ ; a 
PE RA, Dae, Se 2 0) ie eer os oneiee ae TER ee pas eee Ee ares” Be ¢ ae Av ge 
ane EOP 2, a a) A ar ne are a i LC | Boer ai eta aae can ea a on e : a : es ee 
ni SOR ESS SRS os ee ea ie Pi art Ua ge be ee Se i>. “ i a ci. ABS: . aie 
ee ee i Ee Pe eee) aaa ie rac 5 Ee vice ey ae 3 oe . ¥ i eee ye. 
inn at KSA GN ACEO cae the Ot” eee Ge va: 57) sameeren : ; = : ' ' 2 ae a 
~--- +» FROM AMERICA’S LEADING PRODUCER OF PISTON RINGS... i ¥ % ee oo) GS cane 
fae FROM : R OF PISTON RINGS... | , Pi of 
oe  FRUNMEAMERIGAS LEAVING FRU wue ft a cs # y Bess f eh tS Sa a 
se ont Mes Sub ee Seo ea ae 0 9 ES elena Ee BENNY ke ae rae ae " 2 a Shem a cae 
Beit Bement ln et es Beer 20.5." anes, eee Pe oe Ck ag  eeemeares er FAs f ee 2S, Urea chs) aie tae : eta os ; ane he 
* ic) nt ea a eee Th ee eee. ied teen Wr) er eS cy eee iA CUMS, Sp as he" i eerie eS ee : Reese ia ae Be 7 Soe a F, 
TCA ay Se ie ot se ee MM (cc eens yea ae fae Ne a is ick ae ” ES; oo) Rae ema cea c los Sew Bers 
: Bip Nee aie ee — ee cs Le see fy * . Y, = ie bane it 
ap US RM oe rand em, Ae oa ’ as re tt 
ve ara pia a er epee hee. ie Be a he E gx ; 4 é apn PR eared Se 5 
Eat SISO ames 2 oles aaa ee 3} ee € Pate q SRM) cates ee 7 eh 
«5 a eee <a nM aR eee ee Seape eaGS 4 eee. 2 on ee a g r% Be Erpes er 
NER Be oa A ae ee Wie chee cea em a SN (a wes +g : , oc meee Gia. 
Ra Se Nate a ee ee Rien te eaerme ey LG. | Mare: |e e Bag ; 1 te a i Cet 
ee Rs See eters Ef a pate : i : oe Bue: er! 2 
gh, <7 aaa ee aan a meee Beh ge aa So ee Ms oy . peta fot cas: = Uta tie 
acres ee (NEA 9) re 2 SAP car cae (es oe ae ; ¢ ee j Bes : " agape (eG 
‘ ti to we ae ; Bee oe 3 CO eae ; : bof a 7 gs ‘ 4 si: " i ee So. (*, 3a ee oe, 
SC ee eee iy sae eho Sea ee oe ee, eae a > F 3 s es a ‘ ag : ‘kp Eee geo ae ee 
Sy ths SRS ae a ee Rie eM Cat ata of irido o5 ale Co, Sa ae panes ‘ = ek alll aaa e : mst Stee pee 
i aS a aS ets + op ee gs oneree See, hipaa a a ei eT ce ey 4s " si aie ma: 2 ea . a ee Wee a. 
ae Be vee. he a eee eS RE een a ee ee oe jake ih a im eee Py a ae 
hyip: bee SRunstee SMM ie a a>. a Lae eases Ce epee eee pie Ne recs ae eae ies 8 Ae Sa ac fii aa ae oa : : : Be awe hg eee 
CAE LO OA ai eee ty Se) gees 2 A A ae: tee ae Seiden ds) LS Eee ee a oe | ag |e aoe -_ 
Paka, LS ee. Pa Ae i RL Si. | a em ata a ese ea sk Oe wae ia ame yo eee paar Han (RE Ds eae 
Ree Ss Resasa. ee eee, Sy Ok eee We comeaea Co 2 0 sae Oe een ee 
4 er shoei: age eS Sania hae Peer aie. kena ge See Sa ee 1 oh 2 eee Ea ee wo “=k alee pis SRS st he : 
Fl) ESSE PS RRO ie cate amr Ms} Ss geen PEN e-alerts Boy 2S ET as Sees es a wag cae ee Cem Bee ee, — 
eae MER RAA, | <harauebi yes (yt ae a ae dyes. <2 ere ate RO ae Melee) ON 2 a er an “degre Paani ts ee: beh hates be 
ra "Sra elie  Oeigarae: Sem ee “SaaS : Ooo Seer Co eee eee re US ae eames fr oe hed Rec en Em fre eg 
_Mppe ie ag ue Sr ik Tee Sec peas. au... 2 9) oh EE a,” ea OE in ee Be: Rm US Ge) ee ease! Same AN geet 
>i OH ase a eer cae ak A ig lll ea SM Pg aS ape ‘ a Pe peer 
ia pean ag a rhe ee ee pee. ) Se eo 
Cal Sy ea ahs ray ewe ee ee é ee — =e SE 2 ak Raa 0 Bhd Fi la Ane! eee 
AS eg a amare 2 Na ca a € a , i a Ni. sh ee ae eet me Gar 
Gta ae rx BSE 2 ah ms a “ ¢ = 3 cas eee ae ey a a ! ais 
CPE LP og oe Rl al i Poe a ay fi a a é pe Fook , ¥ Ree ee cit aa 3. eek eee 
a 2S ls j —— el . tiated en eae 
lye ene ge Recent <a 3 ll : Ree a en NS he eS jee 
ee Take es ae. hae ; -_ ae Sos eee eo ‘ meter ac 
Peete oe Uf . . Eats 258 ES Se = a NS oe 
Me cat — — “4 Ven She Reena [a em pig Ae 
Deemer Ato an. eee ee . eee Bent Beet Ore Me Ber ina foe he 
eee ee Ras eT a eae es " — SOM es pies Senay © Gemetiire 
aka | Sa a aa Bee a at: - ies: igen ed en lee aed lager fs gies 4 oh 
| ; a ae a agree ay es soe ; — ok a. Fs .. - | baie cs 407 os ae See eee “ah eae 7. ae 2 i 
: “ig ee” aeons he a Bovis ee of Rr age ae a ees | x 
es side 3 CE | RE a SO fee eg " — = pee te ae ee Beat i ae 
Chg ag Sears | pau as 4 la Z . : rn: oa 1 Beit ase ee (em 
.: <2 Re eae esate eee eta. - iam ce 4 Re i SEH Rea 3 eee paar POS Bae, Clem 
ee eee AS ea Po Bes ES ee + Bees - RS Cea , ei eee 
pei rigs J Pees eS eee OG Soe a ae | — s BARES: aa oie A he ee So es. oo See 
So Es a a rr pS aa: ., ee a Bera 4 Bee co le eae a oe 340 >? ro 
Og ie Be ae NS ee, ea i a — |. 1 Soe et a a 
Bh te ale . aes Set tae TE oe alle Pn as 4 aa ene ae ee EEO RE re ala See a a ae rac a ip Oe 
idem oe a Pee ree oo a fart he oo ae eon Br ees Ieee en! Rage 
A te DMRS er DO po ee coe. | ; Be | Tee pew be ee gee Sha” aE ee ee 
5 tea moma RS ae He a Ce Bee ee ee : ae ae We) eee cae aS ies, ta 
Fane SBE bes erie aes pest eee ae ee ee eee au ‘oie ae ae We. Pe es ee A ee 
; oles ys Beh oN glee ae rere Aiea pee ly, es. a ae ee —" g m,. a o oe | ar Mie pit te ou eae Woe are. era ee 
Petar: B43). ssa Sey as ee oi ke ie Mee tse A RR ae — i  -- ae ‘ie We 4 eee 
Berge on aah) Auman. SAE gece: * ON Errante r Bras aadienis aad ee mS aS ie a 
a CAR ee Gee, oe een S. ee See a rr m4 ee ee (ge “saga 1 aie sae Be 
“CE ge ae! ieee Pee ade i a & ah eee a é yk et ae Gaeaee Be oe = aes) ees aetna? «| po “Sian” oleae 
Ea ee a le ie ea ae = a i Hit Toner * dl vee: a em me cee 
ss | aia Oy i ie a4 , ae Be te *F e SR as oe ‘S fy ae os nn Ci re 
is eee aA ae Be doci |) Sa r PA ps te Oe “ _ # Po fs Salt EF gh amin | Rae: ide Ve Ce oe 
a oe ee ee /) a Pe aks ee fe ‘ <a ie y oe REDE pe SSO eet oN, va ae 
Bh at eee hb eae ‘it. = | i Ree Pe # 2 ae SS apy ac Meee PS cas SSS eta es ey eer airs: 
ara pee ae one a + wee - - eee Gee Sel CP reso ed Sb sae 
Pete Se ee ts Ge ee En ee ag Sg eae i ee 
; ee oe fee a ce en = ee or Se Be es Bas ne yt | 
SS: ee ge oe ee a a Bice RY lacie gue Be Res 
RES eae hee 7 ie BRces. fe ee Bi ee x “a it eee ik - . 
poe Va 8g 1 NG A saat nS, See | o>, yea OP fn gt os Pe a gg | Sila S Sele ee ee oy ees > ae AER g = 
Pirate hen aN Batre Yen Bo ct ean Oe Bayar iin 9S Ce a } "a et oe Gl Waa. MEP: Mae, eee 
Fae ad ted Me es ey Tl oiiepi ye) | | oie tog (ee | Oe ; CSS, i= Y . phate rence Boa nat. a aang 
SEMPER pee 3}, epee ro i gem a”) a ee ‘ 5 mt + oe Baer Sales tnd ae eeeaaeden ge | 5 ate! oe 
5 cts fae EE era es Pach Rox E el a ete % eae Bie ho ” Fy ig = Bee Weert yt rets thee. tee: ue Pas ei ie 
Bae yee 2 fear). OF eee ee 3 bo eae e a phat gees gon eee Ae | Pee 
: 324 Rae Bec i 2 a eal — Di oa ae y — ‘ge. od Sa Ane eke ae aay a - 
FEES eae Bis ae res Be en aes = ee Sica 8 Rape ee Ps ie 3 ay ae ——— be ., . KORE oe | ee - Ae Te erates Hine ae aa 28 i * aie 
pee te A ch ee OTe abana as Get ae OS eae Bees oe Po eee Se Bees ae | er Sa, 
R Seg 8 1 aR Tojo terets eae ar Peas al ate eae ‘ iy) 244 oY che fh ea am “ae an eo ce ‘ : Fi ‘ : a Gs : i e ea Tie ae a ; ; 4 e 
SS GIRS OS Ce eee dal bag Wee J ‘ Fe 4 * Saag ma 2 Bi te aie a eee Caatd CEI 
ea Nos oo a ‘ ida oct sgl = i j = a I eaio> yee eee ae Re es heme 
SD ea, | a ea eee 3 OO gl a Ben: ear, eee | Meet tf We ea 
‘ omakis sie has aise ae ip. tS See ere then -° one - 4 i Be, es 4 ae es ae . a a ae 
ESE aladi) leat vt eiedgers Pe Ae ae oa ao as... * 2a # Ren iis . ene er eee oS oge ome omy Roger 
= oe ie Sabra ay ek ee ap : : > ae »® : : $ oe aa, be Th a a Te i ake: oc. teks i a eae ° 1 eae 
yh ee a ia ae ee cs a : Oe ia. * 7 I ek ¥ Ca Fae F: rhs?! ip Cee see as Beg! Sere 
Ma a gh LT hy ue 3 a ‘ i Se 5 PE Ie ec aial ema antes ea: 2: 
| ral SANS Diets ee eh eg = en a te yo ae Se pe Ee uma es il? Aen = ge 
ee ge A Ae: 7 ; he _ Ba 4 % a, ial SR OO ae 2. 2 dole eas ise uate pe: rok nee 
Ba ae “i es « oS MN a a ie ot ee Sn ae, ee Vee ee a oie See 
BEGETS SSIES sapere co ares ote eo uae se PO eee ae & ee fo a a an SS |e le See ve (ieee se 
eek hs eR Ce OM ie ee ae) ime’ g ae ne oS eam Spee sre boee: ayia 
ag as sae ae mee eee Sacer ite we >. ee ie a ake $ ee go EWE de ee at ee lo BS i ee a: 
8S Re aes wo oO a “he, <7 dusgiat ds catia Mes a ae Hyp, a 28 2 5 1.8 lee ae eee AY a Vee ayn cies 
ee 7 oS ali ore —_— . = # . «|. ee I a ae 
et eheeMiees ee A aes 1 gg Se | ai : P : # a 21 ESS Me, AE pen treeless 
eG a Cg Ae ; oe es. oe # ‘ ESS kg a ES Lt Cl ear c” /oacea 
x eep CS Gumety, fae ey a ° ej dae = ‘ail — >» : ho a A eae oa ‘4 et. | Sei ep ek oe as f 7 ae Re 
en ger if as ve. a8 r. “< > aa. «iy, “te — faite seit pa a. fon bs ee “a ele ara ek a oe ae 
tt EE Oe cere Oe, a: ~~ 2 —_ bi 7 5 st ale ee je a, ee Sa ene sh ey A eee 
ch Miata Ca Bie rae a “he Sl goto t eee. ee Te Ra ia Keener * | 
ey Pe ee i ae 7 ae ¢ fa , eS 5 i eee te om i: My gee Tet ae ~~ Post oie ea 
an 28 Lie ae ae eS I, a? # ln Pe : oo.” ane a z ‘ear. cam 1G nL eats ¢ tae eae! [1 
<> i me tae S| eae e oe ae ee . Siac ll % eae at ae ae Pale San ey ee 
ot eee Se SaaS) aaa ergo: 9 min ea" ann oee ne: os = Bee Ss ca * ee — 3 R S east her hal... aan 
age Se ; | oe Wine. | eer on a MiMi ics: es i * lags Were Shera Ae gs Sala a 
i SS oar. , areas Bete rs Oo eam tj She Ba samme rhe re, MAA gh Gm ie teen, yy eet oh Eig a its is ik poten 
es! Oa eae ered 2 es Eo eee eC ee ae eer br oe ; - eee 
RT yh eee co 2): eer ee ES REO Ser ans Jes Sie ee ae. “Seen Saag Megas 2: dere: feos 
SE eS ae eae F aaa aoe te eee east Poem A Sep eee amet ol aise. Saag 
Gn ig Se nS ent oe ees BEST RE nit Cele oe re emai eee = ae 
; Se Sete, See. 5 eget em esr, Ny ca a ere : * ; DPR aga Sheets See eS 
eee ota ee a Re ae Be 3 al Sim eae Seee Ee gee a | E tas 3 eee! = Ee A a eam eEREN Swe eg ro, ae 
Ne eens 4 ekg A oS SR ee tae de spur ey me ei + je heh Joe ae eas Er crim Seem 
SIRS = ES: serene Sia aren : ee tee oe SR ae Br are ar es es i. ‘ot gee eee ye la eae 
oe ho 7 IR eed I Be, a eee eng OP eR ee , Or a ® 8 pea ae i 7, ae ee 
ies a - fs me ee ee a ee i 3 ge are " nee eee ae 
AGES UNI SS ZCI an 4 oy Se ae aoe 3 P fis es — wn ge UR eh, ch, Cees 
Bone eer, rx es a Pere a eee ; : : S isis oa ia et aa ae 
BN eee Ns gry Smee ie gee ea . —— ee Hs aa et 
ae RS Fees i. Pe ee al — al , OR aris aes oe 
eae eee | : ‘Saaa " —_ ea & ae, om ERS co 2 bee 
Pao et ee meee one i - , ce ea Ste, Sts cae Bate 
ater Cee oe ee E a i ae . ah, a, mt ene 2 ek ie 
SRR at-s, Ae ae) Ue aaa ean on ‘ ae 3 Se : tke. ae Go) a ee oh eats 
es gee eee eee as allie 4 oo aM rhe, Mae mee SE ER: 
wahoo a SAN ae Rs amma that, —~ ot i, 0 ne 25a ogee. + Me” Se teres ae 
«2 CESS OS a ie t's A ae et se SX] — ears a Fi fe Meta Paice Ree ie ai PS She 
Oe : eo SS ee ay eed eo. , Pia MES 4a eos 
0 EES a ger et oe Sa bag ae: a as gat eg! «| a VE “ni 
Rete ees Pers ae Sareea: . F Wage“ Bo key, erat Pan, arte” Pam, ea! 
a Ba a Frat ea a eae 7 ee ee oS) t ree a se RG 
SOc", - SCs aes th re. raf . iy, a ek! so PER if a Ne EN aes Be as Se 
eee ee arg a> hen Sey rey Hu ’ eS ieee ae eam gee OE ON Hamm or) we ee cm a 
Be eens ceo ‘| < Fh eek, A RK 3 Be, ‘eer: ale ea ee te it’ 25. a ee leg 
entree ees a ae ee pee. . ears set aes Sf eres wa ae «CS eee eet. 
G POs eee Be ei: eo eee e3 GG aite. | 2 " et Nee See eee, = ee A pees 
Eh: ie ee Sd ees 6 : ee ee 3 ee, 
pg Wi ta) eo ee eae seta ey ~ Net a Bi a ee or Fe Pee tae 
ee MR ec a SES ae, SN ETS gp ee S05 | eel ee ee 
Bethe RM ee AE > yy ee et es WUE Se ee _ : aie ‘eae oR SM Si tan 3} eee Sel eas, 
5 aoe ees a | s Te “a Gui ais | # ee 2 eer Soe ein ear aa! bores) ah a Ae ra 
“ ae * ee es *® " 4 raha ie FoR Srey 2. pines as 
aes, ra me oe © = «ace. 
emer | E 5 ey) ae - ie . “ao KEES See” gee Meee. 
Poe ee pe Pe | eer SiS 5 hei oe a . ~~ aa oa Wias, 2 ewe WN abe 
“ae Fe ct Cape ” ra he ee % he Ss SS ee ee ae Ret 
aay Pea ee - a F =< Sar ae , ‘ee dit, Ge Aiea eee Mae aeee. = 
te. Tt Se YTD f ag ae te Be : Beeontices. Seam ee em 
eee ee TPS Oe ae ora | co ane a ae ae <a ay er ee é agi ic Be S47 pe Sethe sk og 
A eas aie Ar ee fo 5 ae Pre = eae: ew ee : BB” eons. ae ee = 
ON Mere oe Bo a ae ae eae ee ae | e ew See >. Nie memammels 
pay voy ete a ee 4 ; Pibeelidtitta a Sac: ge 3 <9 4G, cy see “4 bias ae ie e: 
7 ees. hp ctid os SO I ee Ste ei nes Ae ay , Rt Ache Bs Rey er a 
A yates Nae Gage ty ae tof uo oe ae ge eee re 4 7 sae ake =e | aie j ar me. 
Co. ge eA <4 eet ee eee: a er alee PP ae =o fae ae = d ce! ae jay Gace a aie 
E EGY iach OS NI me cs Pn ee ee ee —_ oe ee i? 
Bree. sg ~ 7 : —-~ a tee a ‘Cx. cea. - gaa ‘ _ en al Slee “ed yi gine a 
ke A Rien ae: ee ee ae er pas feo 
ee cpa ee eli a ; a ll ese sere: Ne a. Donets: Oe ge Bry Rae 
Beene: Peet nt ee ee + eS ee ae ee oy eee ee gee arm Pee 
See * SRE cc 13> ed cat a a | Pee egal a mi a NS. lt Py Oe i Ae Nes ee ae fe ; 
NS a ata ee 1h) Soe etme Wake a ge teas te A ee, Se ee 
a ie ee Siete ag eames (or ee eee om . wee sal - ae gee CR pee | a | . ie " Sedite Sue Ee ool Ree ns . 
OE Re ae aoe ES ee lees pe ne legs i cd (a his © ara len i ae 5 fe ee Rea ge 4 
EPP Nh “pee tes eae Ses as CEE 0 ae (| il ls ear ae cae coe aia We ue et nee j Se ae ey 
ee Sie tk ix 7 ar ree, i, ay ce Se Ae “ile, <a A) aoe ee ies aah ee ie ota 
ein Ot ee a Av tee tee Bim: a al Rea eames CM ot a : Rice Wag | ne ae Knee A 
3 Oa We ones og er se Ln hs nee Sees = + goa ae 
Se EO ae we Re a fee RR I | SE amt, RAS aks alle eae teres 
ae ee er Wiens oS ee ei gs ee ae Ee, Seay eran a. ie os SP pease / -° 
<A ISS SSA aee te got a ae ct ee me i ae if ee a 
nails (OS ao 5 am aT ce | a 6 ee ‘ ree ty i Use a 
; Be eat A shee Pe se ea ee x aor eed eae pel sg aaa aa Wi j ere “at Rane - BS ee 
a SE NE Siete a ais ae eon eo nee aa me mr eis. i. ae 2 oe 5 
oe rs a ee tees a eee eee, Gus Se aa ee 2 eT mene, fad ie | te ok aS ee 
: Me ee eS Tense ate la SMB OP ee SR «mug! eg eg NS eae Tie ES ter | ‘ oP ae 
ah x re PSF i ee has Sic ee fie GN 3, js * ii ae ae 
aa. 5 ee ear eat Eire Mane ao ee Sia b : ee east 8, an eat ee eas eer 
RD gets aia Bee ig Sau wit geen? ae Gee ae oh ae ae = — | ie ae 
Lia ESS ee a, co eae oe eee bay ae es Sa ee a “ ; te oy a 
Meee Saree a eae. ese Ste SM ee omen pete omeer ce eee 
a ee ae ca <a eee o eo aaa ay seas: ae “Pea cay Meat were OCR ae a oe ae 
phe RS eee ee a te be ‘i ’ a Bee a a Efe Soak yeaa 
as | a Se ee He i " ee ; - . ; 6 oy ee ee kK OR eer meas prt eRe ty Se 
0 = ARS SS IS a par BED | Oe —_— . f — 4 ee ae 
2 gee SE are } oe Baits eee * _ Pa Pa SOG Sk eee: 52/5 ee 
| Ree ae ieee ° be ee feo ee Coa tg saa Be ae ae 
ag ERE Oe. i 2 eee een ae A “gay a =F Ee a a Se 
tac tes Bred ete ce here es er j e iF * ee eee eg 
pa 76 aK eae oy) AT re MI ee «ili dee * Fy eee ee Pe ae Ba 
hens mie: Spee Ao ty ae pS SE ee Peet ane RS Rae peat sip ve ® 3 sip ee ‘ oS 4 eae tes oe pe de ae ay ee Be, 
ee ia i, ie sa eee a 2 a, ees CONE i a5 weer eee “ee 4 
ee i a tg, oa — Ss eae Se el foc one 2 than > ae 
| BS a t eo ae a a ce fae 7. aa i Na saan ee oft eee a ee os 
eee: SS GRR AMR a — 5 a peices a * ae sc Ee RIO acts 5 9 ob tig se es Cpe | ues A 
Rene ash Bes. fare. eS nase. ae “ay Ia tg sone fe gees ov. oe ll ae ae Sees Barer pare aes Te co 
ae ee ae eer oe oak, it : : is ho eae, i ea LS et RR RRR TD My ae + 5 Mater alt Ota N aa 
SS ae eet aS cat. Soma pe ac ae 4 i P . es ae Reta ere eS Ee Peres, Bre Nae ae 
- eas |:* 0: Seo oe a ae a " ‘ R mm .’ gs mei ege: <6 fet Se ae ela Sater ee add Pe ema: 
no tp ew gee ye 5 ae . “i . fy aan Naas, Se oe 
ERIS Bae _ a beaches wee rs Se ie ee 2 Mae Se SE ah 1 a a 
(820 32 pa Nat ear ae, Seger Ft Th ae Sl ei ME i: Bae 5 eee we ecg. A corkage te 
7 RES BPS SR a selec Paes eer ay ce ee x ee Ee 3 eae | z aoe 
CO RSS RR ee Pea Me eter, 1 2 eae pre} ae si ‘eae E. 
Bs tee Sa “ee aa ange pie ee ee 4 Paes. 3 if Bie) eas) 1 ce i ee FS 
ae pee eae ont ay Se | Bea | Bb Joe he LS Speen elmecaes nig ae 
eae te PN ne Ue ys REE er wee): eee es) Sey ae os Pes eee i ae Tae. a 
Sg eg NEES ae cue irae el abet CaM os <<) gg gee bam ae é jae a ae 
ST ees NS ING Br eae naoe tree oa) FON a ok Day a en ed : Py eS a ri 
etki. ie Mat Pier ase aes ' Pe Ale a ee = 
; Bei Nii at Re Sel aR eat cgay Clem ra a rie Le ee Pag ae Wa ae |e SON ye 
. LO oe GE, Si ae a ere nae a RS ck Spa pees a. Eran anes ash wees fe? ements oe oe Sia NA Poe Pes. a 
S cet ein ee Me! 2 Seo ca, : 4, cea eee es tig EEGs Anbar "ee Reet ee iy Se eee 
at ee i ete ant are eee pren etm y Perak Ee ms ie 
ae oo re: OU |S Maer Maen Ppl Pee 


Mass-produced to the highest quality standards 


Every year, Perfect Circle produces millions of 
piston rings—all made to the exacting specifi- 
cations that have set precision standards for the 
industry. Now, as the result of extensive 
expansion, the modern facilities and metallur- 
gical skills of Perfect Circle are available for 
volume production of superior gray-iron castings 
to your specifications. And, through its advanced 
production techniques, Perfect Circle can bring 
you the finest metallurgical and dimensional 
precision at important cost advantages. Get 
complete information on Perfect Circle 


castings today! 


PERFECT CIRCLE CORPORATION 
CASTINGS DIVISION, DEPT. AE-10 
HAGERSTOWN, INDIANA 


book on Perfect Circle Custom Castings. 


Hot metal is poured into permanent molds, and then spun at 
high speeds to create machineable cylindrical gray-iron cast- 
ings of uniform dimension and hardness, with a particularly de- 
sirable microstructure. PC Whirlcastings are offered in a wide 
range of sizes (2” to 12” 1.D.) and materials, all precision-made 
for fast, economical machining with minimum stock removal. 


Es one ee ae 


PISTON RINGS +- PRECISION CASTINGS 


SPEEDOSTAT « ELECTRONIC PROGRAMING EQUIPMENT 
HAGERSTOWN, INDIANA + DON MILLS, ONTARIO, CANADA 


MAIL THIS COUPON TODAY FOR COMPLETE INFORMATION 


Please send me a copy of the 28-page data and specifications 


WHIRLCAST® CYLINDRICAL FORMS i lenin inensntaiidomeaniieninnameonnicineniaipnacetl 
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. exhaust-fan ventilation, zone-ventilated sows were comfortable up to tempera- 


Report to Readers... 


RESEARCHERS DEVELOP STEAM BLADE University of California agricultural scien- 
TO STERILIZE AGRICULTURAL SOILS tists are cooperating with a local manu- 

facturer in the development of a steam :- 
blade for sterilizing field soils. Preliminary models of such a blade are ex- a 
pected to be available next year from a local manufacturer. ... . A local h 
commercial flower producer built a self-propelled steam blade that is mounted 
on a wheel tractor. With this unit field soils to be planted to carnations 
and chrysanthemums have been sterilized to depths of 10 to 12 inches, and at 
speeds of 7 to 10 inches per minute. .. . . Another grower mounted a 12-foot- 
wide blade on a track-type tractor with low gear reduction. This unit has 
sufficient power to pull the steam blade at depths of 12 to 18 inches and at 
rates of 7 to 12 inches per minute. ... . The U of C research team cooperat- 
ing in these studies includes both plant pathologists and agricultural engi- 
neers. 


NEW CHEMICAL LINER SEALS A major objective in the efforts to prevent water 

LEAKY IRRIGATION CANALS waste in the USA dry West is to find ways to water- 
proof irrigation canals and ditches at a bearable 

cost. Federal and state reclamation and irrigation agencies have for many 

years conducted programs to reduce the waste from leaky canals, ditches and 

reservoirs - and with savings in the cost of such works and in acre-feet of 

water amounting to many millions of dollars. But this still falls far short 

of actual needs. ... . Now a research organization has developed a new chemical 

liner that, when applied to the bottom and sides of a canal, resembles white 

asphalt. This milklike substance, when simply flowed into the water, sinks to 

the bottom coating the surface with which it comes in contact. When this 

product was applied to one test canal on a federal project, that lost almost 75 

percent of the water entering at the upper end, it reduced this loss to about 

25 percent within two days after application. ... . The lasting effect ee ee 

of the application and over-all cost of this new liner have yet to be ae 

evaluated; however, it is to continue under study. E 


PRIVATE AIR BATHS INCREASE At the Iowa SU swine nutrition farm a research 
COMFORT FOR FARROWING SOWS team of swine nutritionists and agricultural 

engineers is experimenting with "zone" ventila- 
tion to provide more comfort for farrowing sows. In the system used, ten 
farrowing pens are connected by a single fresh-air duct. A small blower and 
an adjustable pipe are mounted on the duct above each sow's head. In warm 
weather the pipe is directed downward which permits the sow to bathe in the 
fresh air when standing, yet escape it when she lies down. In winter the pipe 
is directed upward to keep the chilled air off sow and pigs. Compared with 


tures of 80 to 85 F. ... . The engineers are now trying to find out how well 
zone ventilation will perform, with mechanically cooled air, when outside air 
is above 85 F. It is at this level where they believe air conditioning may 
pay off. 


TILE DRAINS PROVE BEST IN From field research studies in the northern part 
POORLY DRAINED FARM SOILS of their state, Michigan AES agricultural engi- 
neers found that lines of field tile did a bet- 
ter drainage job on poorly drained clay soils than either mole drains or bed- 
ding. The usual practice of bedding poorly drained soils in the area gave little 
or no yield increase for grain, but did give moderate increase for hay. ... 
An average yield increase of 11 bushels per acre of winter wheat resulted 
from the tiling as compared with conventional practice. Oats and first-year 
and second-year hay also showed comparable increases. (Continued on page 530) 
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BEARING 


In industry today, bearing operating con- 
ditions are becoming increasingly severe. 
To conquer difficult environments, heat, 
corrosion and oxidation, Bower conducts 
exhaustive research to achieve improved 
bearing performance. One important 
area of Bower research, for example, is 
the development of special alloys to with- 
stand extreme heat. To do this, Bower 
researchers use special heating appara- 
tus to study hardness, strength and other 
characteristics of alloys at temperatures 
in excess of 1000°F. 


One of the devices Bower utilizes to 
assure bearing precision at high temper- 
atures is a creep tester. Bower engineers 
use it to load a test bar to a predeter- 
mined stress level, then, with the assist- 
ance of a special heating unit, find out 
precisely how much the bar stretches as 
temperatures are elevated to a thousand 
degrees F., and beyond. 


With this type of data and the help of 
other Bower precision research equip- 
ment, engineers can determine alloys 
that best withstand torrid temperatures. 
They can also effectively mate thermal 
expansion characteristics of the various 
alloys used in roller bearing components 
and in shafts and housings as well. As 
a result of this mating, Bower creates 
bearings that maintain precision in the 
required temperature ranges and ensures 
bearings that provide long life, heavy 
load capacity and high-speed operation. 


Because of Bower’s continuing research 


ROLLER 
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TESTING PUTS THE HEAT ON—HELPS 
BEARINGS BEHAVE IN EXTREME ENVIRONMENTS 


> ‘ 


ee ueee 


One in a series of technical reports by Bower 


BRIEFINGS 


ee . 
eres 


Bower engineers study how alloys stretch as temperatures rise in 
excess of 1000°F., to perfect bearings that can take it. 


in bearing alloys and other critical areas, 
we suggest you consider Bower to assist 
you with your bearing needs. Bower 


provides a full range of types and sizes 


EC OVVE- Fe 


BEARINGS 


in tapered and cylindrical roller bear- 
ings as well as in journal roller assem- 
blies. Bower Roller Bearing Division, 
Detroit 14, Michigan. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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eee Report to Readers (Continued from page 528) 


RESEARCHERS CONDUCT STUDY OF The Iowa SU nutrition and agricultural engi- 
ANAEROBIC DIGESTION OF MANURE neering research team, now conducting tests 
on the growing and finishing of swine, will 
also include a civil engineer. This engineer will conduct studies of the anae- 
robic digestion of manure in the manure-disposal system that is used in the new 
all-confinement, growing-finishing unit. This part of the study is directed 
toward finding possible new and improved means of disposing of animal wastes 
in the interest of public health. 


POULTRYMAN AS HIS OWN THERMOMETER Poultry science and agricultural engineer- 

DURING SUMMER PRODUCTION OF EGGS ing researchers at Auburn U have reported 
significant findings from a study of 

the relation of summer heat stresses to egg production. From this study they 

have deduced that the chicken, like the camel, is able to "load" heat during 

a hot day and "unload" it during the cooler night. Chickens can, therefore, 

survive and produce much better if hot days are followed by cool nights... 

From Auburn research results it would seem that some concepts of heat stress 

in poultry need revising. These results indicate that laying White Leghorn 

pullets will produce adequately in temperatures as high as 80 F. The research- 

ers say also that since a man not exerting himself in heavy work begins to per- 

spire at about 80 F, the poultryman can serve as his own thermometer —- and take 

the steps necessary to moderate the temperature for the laying birds. 


MORE ACCURATE RAINFALL-RUNOFF DATA Michigan SU agricultural engineers are 
SOUGHT FROM SMALL WATERSHED AREAS cooperating in a research study to 

remedy the lack of information which they 
say is needed on rainfall intensity, duration, frequency and resulting runoff 
on small agricultural drainage basins in the state. Though U.S. Weather Bureau 
rainfall records go back 100 years, the Bureau's stations are 20 to 30 miles 
apart, with the result that many intense storms pass between the stations with- 
out revealing the actual rainfall pattern. . .. . Since most summer rainfall 
comes from showers and thunderstorms, large amounts of water are dumped on a 
scattered pattern in a short period of time. It is such large runoffs that 
can quickly overload drainage systems. . .. . The rainfall and runoff data to 
be obtained from the Michigan studies will prove valuable in the design of all 
types of water-control facilities for serving small watersheds, including drain- 
age, irrigation, flood control and storm sewer design. 


RADIO-FREQUENCY ENERGY SPEEDS A USDA agricultural engineer reports that, 
GERMINATION OF ALFALFA SEED in laboratory tests he conducted, 95 percent 
of alfalfa seed containing a high proportion 
of hard seed germinated after being treated for 28 seconds with radio-frequency 
energy, at a frequency of 39 megacycles per second and a field intensity of 
3,000 volts per inch. In tests of the identical untreated alfalfa seed, only 
60 percent of the seed germinated. The test showed further that storing of 
the treated seed for two years failed to alter the ability to germinate which 
it had acquired. ... . This study showed that exposure to radio-frequency 
energy not only heats the seeds and chemically changes the sugars of certain 
varieties, but also increases the capacity of some hard seeds to absorb water. 
The latter seems a likely cause of increased germination. This research study 
is being continued to learn if radio-frequency energy has practical use in 
seed processing. .. . . Previous experiments have demonstrated that 
certain insect pests in stored grain can be killed by radio-frequency energy, 
but its use for this purpose is still too expensive to be commercially justi- 
fied. Another possible application of radio-frequency energy is for selec- 
tively killing weed seeds in crop seeds. While enough of this energy will kill 
any seed, it has not been accurately determined whether any kinds of weed seeds 
are more susceptible to damage from such treatment than are crop seeds. 
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Join the major manufacturers who 


DESIGN FARM MACHINES 
m,,AROUND LINK-BELT AUGERS 
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Ae , y ' CE Uy Ta a Bae 
4 i . _ Ss, Se EES ake See b 
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Your machines go with the best when they go with 
Link-Belt augers. 

From selection of materials through shipment 
—Link-Belt maintains strict controls over auger 
manufacture. Only selected steels are used .. . 
assuring a uniform, smooth, accurately rolled prod- 
uct. Specialized forming machinery produces uni- 
form flighting consistently. And straightness of 
the completed auger is carefully checked before 
shipping. 

Link-Belt offers augers in a full range of diame- 
ters, gauges and pitches . . . with helicoid, sec- 

\ tional and many other types of flight- 

> ing. For further details plus any 
engineering counsel you may need, 
contact your nearest Link-Belt office. 
Remember to ask for Book 2989. 
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SD, JOHN DEERE 14T Baler conveys and compacts the wind- 
{tp} a E : T rowed hay into the baling chamber with a Link-Belt screw 
: 5 conveyor. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Wareh istri 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville yy = yy Brazil, hoe ee 
Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. : 15,327 
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Glimpse of 


How would you like a tractor with an engine hav- 
ing only one moving part, weighing only 90 pounds, 
and capable of producing 80 horsepower? Further- 
more, it would burn almost any liquid fuel, start 
easily in any weather, and cut upkeep costs prac- 
tically to zero. And to top it off, no gearshift, 
clutch, brake, or throttle on this tractor. Instead, 
just one lever. 


There is such a machine! The HT-340, a Turbine- 
Powered Hydrostatic-Drive Tractor. Strictly ex- 
perimental, but perhaps a “‘glimpse of the future’’! 


This new concept in tractor power is the result 
of International Harvester Research Engineers 
working with engine designers from Solar Aircraft, 
an IH subsidiary in San Diego. The Solar Titan 
gas-turbine engine, a production model designed 
for helicopters, was adapted for tractor use. It’s 
powerful, lightweight, and only 21 inches long and 
13 inches in diameter allowing for an entirely new 
concept in styling and greater operator visibility. 
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the Future 


But there was more than just engine substitution 
called for...an advanced-type drive, called hy- 
drostatic, was the most natural companion to the 
constant-speed turbine. Briefly, the hydrostatic 
drive is composed of a variable displacement pump 
which sends oil at high pressure to radial hydraulic 
motors on each rear-drive wheel. Through regula- 
tion of oil flow, acceleration, travel speed, and 
direction are controlled by one lever. 


The HT-340 is one of many advanced tractor 
designs being tested by International Harvester. 
It’s part of a continuing research program that can 
assure the American Farmer he will have the most 
efficiently mechanized farm in the world. 


ea 


r icciitiiiiaiiiates HARVESTER 


World’s largest manufacturer of farm equipment 


AGRICULTURAL ENGINEERING * OCTOBER * 1961 


+) *eg°% va eae ei PGE en eee ee > a SS LE eae Beet OP et ee ee ORS en eee ove see amore. PS le ee a les 68" feo) geek | * TERRES S| 08 UR cE eae rae t  _ o ae iacaa 
SRE Shy seem ys eT) Oherge) Sele. gam ie Cages tS SG ae {oka aaeree rei ite Cet =! Seis 3, Wee F ees aoe ey ee he eR = Se 
‘ 4 Ch). Meee hn A Peay hea eh rrcat ree es cai) mn ea ee Sao Sd eae acl Re ee RE ERA Se yes ingen ee aye ne, eee 2s on eee ate est. Ae a 
' -}) » ae ot 5 Pes peels: Oe, a Re: . eRNe St poe ee os ae 1 Saleen 24 ten bie a apes. is " PAIS Weta) wee iP ee es pare a 
SE Cn a Rear Rem lnnee egies ages Pen Wy pee ea ees ce ei Bh 0 lene, < ) rma ICS FE yi Meh eee oO, Bee Sula 2 ee ala ame He ec eh sce Sd) a 
alias | eae cca "0 GEN RES eee AE! As i fi aoe EL aE Ieee Reger? a Rae ee Ta a RE etl ag TCLS ee . re : sda eae ccs a! 
ee nei — Pi ee 
tet |: Bates 
ed eens 
ie st 1 cae 
Wig} fen «Mart 
a : Be i oy me ‘ é eimai, Riper se Pe Me het RES oe cee _ = ‘LS Bore ope eae ; i Fegssesi-eriin, St 
‘ Seles ¢ , ‘aaa areas SS ail se Seat begs ei - ie Ce ee si A te eer es A eistaa eeer h fies ines er: Cee. Biba € 
: = 2 ce ae a. Se. (4: ee: OG: SR Sey Seek ee 2 i RS Sp aie 
3 1 NS 28 soe ite ples : ies 2 Pen Rey gee ea acta mms oA ccs eas ae. Y eines. ‘ 
L = Bas <3 eames yl eg “ig RE me om ‘ae PP Seis cd ene te ata my 2 ; Bet? nes wea) pore ee 
; De tee ee | ee eye SS jee Y fe (eee a es : a. a ee 
ee ee Le ee ee ) eo ae - ee. ae eee $004) 
ee ta a 3 2 ge ala 8 De Mee ee A ee . aati a ere es 
“ Sl oes a = re a ek ee tae: jae ; See See. Y a ee Aan eae 
»Y er om: fe Li: feces pa ; a Ln ee ae ay iad i ee a Pe a nas Rei EER 
> ene < Tea ‘a gets a Sn at (be SEEN es ae ; CPLR | vena te expels te» 
j apes es ee act = a is Se Ao ee ied inte c j ie a hee 
‘e Ae os Ot ea te 2 Wat ies eres glee a j 4 a ae E ee Pia og 
Pees cee Fees. ae oh > oes ae See at Saree 2. a5 . epee Aes 
: Siege ae a og ee a) ee: Tole sek Ve vey cs ' ae est Ba’ pier | 
q Co ee ee | cc Pee gee ome Baie. ak see ‘ Were, oa fs, eth ah Ne 
BS ; eee. ee, Oe a ak MOC ea ts 7 a eens a Bes ‘were & Pe eae a Pires ss 
gr Se a a. A re. Pee Pian me ’ ae teh ig bahay ease Yn 3 ee. ‘ oh - nee Bt = oer a Re + 
Peg Ss, * ec a id Bee 4 ae ers a Ae ee Sen ee ae Aad rae ose \ Heo ae | (oa 
i ee oi 2 2 ee a i ne a ay % eee aa 
pany >. Si ee emg: A be Tee TL Pyare eck ial fice Weeks : Re eres, pias Bee? agian 
Bie ee i: Geen aa ee Sos : 5 ae cs; ae hae ea 22 EE, EE ee ane . a5 Bee ete 
; iy St Re il | ee Lae Be ae ee Wag, a > ane: yy Oa alae ane at 
; ite ee a tie so) (oe Pee ee cae The i Sees Goene 5 ae ah 
% ben) hee sage r ry ee aie fe i # fi bm Blea 4 ne a if a ge ey ae 
’ Vai, eens - Yen Cee oe 5 edie ; Parapet Sie, Wer hess Sa i aaa 
eth Ba eae hte and ee SB Se a : FALE wise i Sey Ae is 2 New tl Saat aa iar Dd Oe 
aS Ea 3 SME a ee jf cc Vie Mas en 2 | eM an Sc mee eis sn 
a. Tae 2 qcaele ‘S oe ae Sees 2 ee ; eee, saan (ES ane an yee eer 
iy Di = i Op ee Tia ee Ria! ee we a oe Af See oe Tie 7 Tye ce) Si Smet aces paces |) 
a eae eee peace! Pie: Cee Cat Ae Be ieee calhes of uae, lo Sa fet lies a ea eget. « 
: EGS ae saci She et eee Tae Sense, | ee ee atest 2s Fae : let aes oe eaeeete 
i 3 ee: oo Pose, War fe: OS Se oS SORE, Sia eons Paes es, meas t Te BN | a oe eet see 
"a fe ge Bee bai sae oe Pee. Ee + Oleg “ \e toe el a ae ae : 
a 3 ete se Oo) ee ie an pe eee Sr 2} Lat ine — fe . ‘preci (Os Some Agee 
SS ee a peace Aue “Yon ei ek) 2B Rn 2 ek een Nin or Ba Peese oe Po eee 
‘ x et eae as partie, Coane 2 ete rinses A BIAE Rade. Meta ie Mies SPOS he Br ite cee “| a Saag Bee tt on 
$ Sek ae ee ie 2 ae Sane er: lS Tat pane te Pity EN ee eee ips ey Se OP as ae aa : ae 
Rope er Cae a JOE Ponies he eee. ee yates s Pee cs, alate ‘ = ere . 
TS ae, beta ae Be 2 rer ae Re Ao sir 3 SY aoe ar a abe ees ey 3 oe re Bria 
a i, SOS as nag ie a! ce as es pe Cae aeey gone Aa eae ara 
= St eee ‘one SE GM Sipe cael eg cae ee a as Priya ea 2s Be OO eae ae i AGS ae 
ae: alee oe a rk Dee eR ie i) a” See ee i apes PS ap (oo tene J Pe emaRiagen een 
: peo cai rpms acy, See es LE, ao er LD iG? deers a ieee |e ae Pe eae 
Bee al eee Se one eee: Sas Ot eB J eee ae ; Sogoges = eet Be ale 
aremertuee | = 3 Site 7 pe ena Be Rene ey ogre 2 eee se A sheers." ae bce he 
Rel cS, ey pant Be eae ee a . e - See is Ene en ood jae Pre Se, | Giipagiees > 
ee te lia ee cae eee Bt ae & aa Ee et ene eet : ct eee SS Sear: 
PRE aoe hes ti ae eee ee de es ae a Se ae ae | RRS Se gee eee See 
sf Ng peak eenn fe a A: AiR aes Car me te Rages isto eee a } Pees cae a 
: Ere et ts es rs eee, eh sie? Rs eae Bh ay 8" J Ge rN | ; Ria eee a oe 
Dae + ae ir: _ Se, Se he ase lee Santo age eed ¢ eas a ane ae NP ae 7 Pi” 
Mee ae a ne Aes Woe. eee ea See SS ae ae} 2 ‘ 4 Ope | 22 tee Ree 1 ee 
ee Ne 3 SMe Se ees ae, ee ei ai Vier pee ier. ieee ees Nae ee GU erties SAI ean aan oc te 
- t Re oD ga i aa Ss aay oe BS Sie crate ia dy ace ie a SRE Cent |, Cmna Ge 8 
ee  ReRE eee eas oe Tee eae ye cea gt | nee fy: ity at. ae gee ry ee Baas ins call Wee SES a Gw Boi ee Pol), «gs 
¥ Rie = A Ny eae Seek een a Re see 2 nie ae Pe i eS. ee Se a fas a a ie ae ee 5 ee ree) 
r ae Bore er . * a oe Ya Ce ee oe ent | RR POR eget Ae “Seen ees ae 7? . me SS Pod 2 aes 
eats ieee SS A ye ee RRR no a sae a, eee Loans Se ‘ Ee ee (ede ee es * *: ia a Be Ro ee 2 
f ee mma el Re i ep Se ee ies 3 my ie) Ae ae “) y “| ones oa i ee Sc ke 
ts 5 eee se ena ALT Sc - eee oe Cee oS 7. : ‘ ‘ SES ee eee 3 t Ba eh as ee 
+ ae ee eer sae: oF peek a vets ieee Te eee ~ er) ee eat 
eens Se aa, (ee eae OG Ss SUM Os Rae Pee ie a Pe et » me Bee i * See AS att. (eee 
| Fon caer ac eee eee <a 2. > eae dae :. eee ‘Ce OS Pe ae Ree ee ee 
m5 5 er ee ae ni, ee: ale 28 Brhvheene «<a a ae ie ah eo a ‘fie i meee io 4 Sais pace caver tae 
f pee +e ee Poe: pape | ety ieee : ae ae 280, Paes eee Sam 
Has es Ft oa, To Seeman. reais 0 ene r _ a ee wate a Car ree 
F Vee ee eh TPES ices >: RR Sessler § er. iee ‘ ee, ake ae 3 oar: 
Sees ea ces a" (sR se ember (Soy i ee a i Tastee = 
a aha ee 210 CEA a Ree el eRe 2 ee eee ik aaee Bie S ipers > ae SEO : Bs oe 
aa Seth (ie cn SME sy Neg tet 4 ——— ee hah: ok A oe Be 
. aS en 7 Ree wee ey tial 4 Y = = “o 5 aa Re AT y ! nee Pm. siete + TS ie Bete 
ae oo) a ee ene cal aaa ae <n tee ee iam: = hethe  SRee Bee) 
: 0 ee oc, ; Pee ous ee ae ay 
oot ee ee fie ae Sa te — ae Ay nee a 5 SiN 
“ Diy: aT ee al , ne ee ta Sheeals ead ase tet ne aes 
Ce: 5 ce ee ae a me Ber bee be > See i ed 
* Aer da! eres oe ae : ig oe a = i eae BaP aaa ST eee omens « 
4 ‘ ich read, . ong eel eee eee oe * Js a ee pei. ee . ie. ee et el D Merle tiie ene 
' a Beni eh ey | ae Bo ee | me re ei SS? ao 
Rd ore : iS YS Bea eee z . fe? (a ae < a Sepa onit: ker, ees ahs rea Cea 
Mae ee :. a a “ Be en se, ea ‘iT, ee y 4 goth a se 32 Selle ee 
AO ae ul Sh SAN ATION AL big ee te call eke Pe oe Yt ae 
oa HAT Os ae a E ater “ erm itn cab sete SS Aim ae 8 aga erie Pa ‘ FP ig bs Hake? shat Sg ae 9 
ot ee Mice ec? aug, , —_— SS Be es ie mae ge . 7 oo Tagawa s aie © 
by oe ie ‘ . ee : oe Te eS Ra ipa 
a CC 7 ‘CoUmeon me. = Ba ees ae 
eo, Se > ae ee . 2 io ERE SNES EEE er tltenl a Ate he i ee i: 
m Py Rey bo eating ot . . . SSS elmer pecimacaremaiatmmaaee ' ra, Poe eens, ‘ ‘eee =o Sewanee tee 
: i. a Me stikieg iy ; Pn een es ae a Rl ay Se 
ea, eee ees Ti ae a 0U6Ult(“(“i‘<‘ e;:*é‘C * ie ai Fey 
. oe 8 ee oS acy kee cae ae eS { 4 Brea Tet ies ee re. alate 
res it am SE. ad Naan, a fag ¥ fae it = 2 Fe -; Ce ‘ - z / “  e eich ee , 
gk 7 See age a. : Lae iiss Ss Spite tate eaaee 0 . cae she ‘a a Bs SE ani ces OS ete ary ee, 
, : pe op ee, ap ee ie en, nr! 2 Be OF ae : @ a Cengage teers ae meri 2s 
} = 2 oa gn eee a em), > Dh ee al ate , @ mts PY Si Sak te ae Bi ee 
yp Oo ae ee Re ie Sg, eae 4 deg r os a oer ‘ eee i ce ek a Pac. cle 
i Sar oy ae ne ot, eae “ase % Fon BAG i: ond a! ie - y ay = 2s ow 2 J Tas IR a8 a eis Fae 
: © BESS 2) Sa aa SE ae (a “cee se. NIE: Be te Bet oie! oie he i ce ewe er! Plamen 
eR my PS a ee 4 eh a Seah ee a S fe " — Si Ue SS dh) pak, 
pra co Opener fh ode Soe ae Meslay a dale see 2 i — ¢€ —— / : a eas co! Pr es 
it SGM. ce. ER ry tec. ee Set he ‘i. ey ee Oe 3 i cd ~ F 6 gpg RRS Pe se 8 2 i eae 
uN 5; emmy a rm * eee ee Ci sine. yo! perme aa a i Sa MM aga sa ie ee 
¢ : Bees) 2 fe a? NER Ge ane at teh eee © oa mcr eee 4 ¢ ba ea! eae - a 
oaks ep ee a es, 2. ia Rare Sch the Pare oe to) Ss < a Pa wee es So 
ite CS cae aig oe Naan oe se ees, r be pieton, Pre Nae iat ks i Meni” oe ae © gore ¢ hE Ee BBR Win Sic) Oh Ba ie 
ee “Sg PRR AM rt , “5 ge eae) a if hte ieee you cn eect). eas al - aes 6 ited ais Bah ee 
; PN ag nae NT . / iia a pe” al Be sn Te hg or ee ae Pre? Petia ee eg, Brees ae 
. Eee te. eee x A aa. BNE pee aa Rae eg a S- “Teh ae teh ant 
i Goats st A ee > ,° == Ae ad caus ica) os ge eee Reis ‘ ere DOTE@ oo Cr aeeree Be ea 
ae gs Sagas We OA es a: oe Stee sah Cae Oi aes eens bat / ae et “ : Pr ae ae eR eae 
Ce ial a oe ana mms Lg See y Bienes hare ~ Se — cle ERI sg ee et en 
ets i Caen oy tk, es eyes eer Bee. hs ee ers ac. Bornes ¥: < Btn: fue ee et 
pees ae Be Sapa se ores oo hah ees ae) eae: Spee eh cary Bia oo ates ny ih tte ere pew Ce: aa 
re Nae Sea ee ee Soe Joa ts San Bei oak: ~~ Rue” , Yor a Sete Le at ee Mist Sa0O set oA ia as ae oe 
ahd TRS, 20 Rao RE | RCA SEO Oe 2 A een . Pee nga 
aeons CT ccc os hs Ney me SRI Soc MEE Rn Tost ey aan ro gered eS Ace a Me Tae ty cece | eS at Saad ajo hole stg 1S aaa eet! eee 
M2: VERNER PE Te mitre tla © MMR Nein, tg geen) nS cee Ge re he NB 7 RS eg ea PR ree ere ee i “aioe 
2 - ree. 5 
| Sueelerepenee- 
ee.” 
; ae 
: ie 
rahe s* os 
PES ae cae 
peer i. * 
‘gi ae: 
: ie sae 
i BO sae aii ay 
tie + aan 
“reais t 
A, fees) 
a Ree 
: ec) ee 
40%) es 
‘ 7S, 
vt +20 
ae 
ae! 
4 : ii. oa 
; pe a 
‘ gaia © 
; Sher 
. se Ne ZA ?. 
: 2 a! e 
eee 
ieee 
‘ae 4 ta 
A ipod! 
Seen: 
mo a Pg 
at “Sgt 
aie Eee 
; ae 
eae Te a 
7 eee he 
eS | ge 
‘ veh ee 
eg Ee 
is oe SER REN 
, Riaowean ©! 
g ike o4 ‘e 
- ia: 
fees Siete i 
f aie: | 
Sens 
Ey) Be ik 
ae ee 
- = é n x ial ila ri 0 Lio ie » ty ae - a eee i. 2 oe oe xk Soe Ad se te See 
A aig Z alae eames _ Sy i TR i BRR SE S00) 8 yi, oo I SR La a 2 a alg el Rie (artis ect yf (>) 0S Ee ee og air oy 
42 pe ie a (Bee ot i ad Ra ao, iE at ee eC y |  RIM cUmaie elma yi it Sh ae a poe ae cea 
ey er eae: yee 3 Rie Cee eS || ee See eee «TSS es 5c ee ee met 5 ise RAST ae i cate) TN tes ch ae ofS 4 BUNS piri maar en gar 2 
: (Pca ig ORS RRR Secs eas naa eames - Beats coder eee tf ee Dees | 3s pganweatipe rah eit ete Bia Fy SMH ae Segoe 
0 SISTING: cha ne NOG Sess ta ie Ma Oa TS 9 | emi el a Ue Seas ge ey en, re aaa main” go. SAC Ale feet Rang aie gee 
Rae “noe pe ease | 2 ne ee ere ee ey meet ie ee ae : Dees Sp imenie ibe ci ome aa Fake 
f Me > a ey rule ee et ges foo o's) t Peer Be ko Sn a oe Regge eae os SG Cea Saas oe apart | aor, ie Me ees A ech eu teas ob | es Nts Aah 
hee et cae Bagi tai? She ROME ee i 2 a ese de Le ony oh RN Ea get A ae ht RE Te a i aD Sy aR pee | ks a 


the first acid test 
was a gasser... 


The first acid test choked us up and confirmed that acid is tough 
on any roller chain. 


But the final “acid” test—the user test for strength and wear 
life—told us you can’t find a better roller chain than Rex. The 
reason, of course, is Rex quality materials, modern heat-treat 
techniques, and precision construction. Ask any user. 
Ask your Rex Distributor or District Sales Engineer for the 
Rex Quality Story. CHAIN Belt Company, 4681 W. Greenfield CHAIN BELT COMPANY 


Ave., Milwaukee 1, Wis. In Canada: Rex Chainbelt (Canada) 
Ltd., Toronto and Montreal. 


REX IS BEST...IN THE USER TEST 
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“West Coast Lumber 
made the modernization 
of my farmstead 


practical on a new site” 


Re ee se Mee Sa 


nnn ill 


says R. E.“BOB” ALFORD 
Clackamas County, Oregon 
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LOAFING SHELTER 


“I’m starting from scratch on a new farmstead site, 
and this can be expensive. To save money, I bought 
and moved a 75’ x 75’ utility building to my new lo- 
cation. This will be the hub of my cattle production 
when my layout is completed. In re-assembling the 
building to become my feeding barn, I also used 
West Coast Lumber to build in a modern labor sav- 
ing arrangement for hay storage and feeding. I have 
allowed ample space for machinery storage. 

“My present loafing shed extends across the back 
of the barn, but future plans call for extending the 
width of the barn to include a loafing shed along 
each side. West Coast Lumber is included in future 
expansion plans, for the construction of my new 
home and other buildings on this new location. 


HAY 
STORAGE 


FUTURE EXPANSION 
STORAGE 


STORAGE 


MACHINERY 
FUTURE EXPANSION 


MACHINERY 


For farm building information, write Box 1001 


WEST COAST LUMBERMEN’S ASSOCIATION 
1410 S. W. Morrison Street, Portland 5, Oregon . 
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“T can do the work myself with lumber and this is 
a big help in planning for the future. My investment 
in this one building, including moving, is less than 
$2,000.00,” Alford states. 

You, too, can save money and time in moderniz- 
ing present structures to meet modern production 
requirements with West Coast Lumber. The versa- 
tility of lumber makes it the ideal material for farm- 
stead construction and modernization, because you 
can design and build to meet your particular re- 
quirements. 

Consult your local retail lumber dealer. He has a 
range of sizes and grades of West Coast Lumber to 
meet your needs. 


WEST COAST LUMBER 


WEST COAST DOUGLAS FIR «+ WEST COAST HEMLOCK 
WESTERN RED CEDAR «+ SITKA SPRUCE « WHITE FIR 
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Neapco 1200 Series Safety Shielded As- 
sembly powers this New Idea No. 203 PTO 
Flail Type Manure Spreader. This new kind 
of flail spreader handles any manure in any 
weather. As in any PTO powered equipment 
... good safety design and dependable qual- 
ity are indispensable, since the drive line is 
literally the “lifeline.” 


Many original equipment manufac- 
turers are using Neapco’s rugged, pre- 
cision built Universal Joints and Drives. 
There is a complete line in plain or 
needle bearing assemblies, plus a wide 
variety of yoke types. On “production” 
items there are cost savings; for new or 
special designs, Engineering offers 
prompt, personal service. 


HP RATINGS NEAPCO PTO JOINTS @ 550 RPM 


1500 Series (Light) ........ 3.5 
1600 Series (Light) ........ 8 
1200 Series (Medium) ...... 20 
1800 Series (Heavy) ....... 28 


2200 Series (Extra Heavy)... 55 
NEAPCO PRODUCTS INC. * POTTSTOWN, PA. « USA 
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FREE ; 
YOUR OWN eat. 
DESIGNER'S 5a ect ems Der 
PACKAGE 


A convenient file 
folder, containing: 


1. 20-page catalog with detailed data and specifications. 


2. A set of 28 full and 28 half-size yoke drawings for design 


tracings, plus data sheets. WRITE TODAY. 
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SWEDISH STEEL 


of highest quality, specially hardened to 
give greatest endurance and resistance to 
wear in all types of soil. 


SWEDISH PRECISION 


manufactured in modern furnaces with every 
step of production precisely controlled. 


300 YEARS OF TRADITION 


manufactured at Overum, founded in 1655 and 
for more than 100 years specialists in 
agricultural implements. 


Hole series as desired. 


For additional information, write 


OVERUM SWEDEN 
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MANHATTAN AGRICULTURAL BELTS 


aes: 


Trouble-Proof IH McCormick Combine 


Improved equipment design pays 
off in improved equipment per- 
formance. On the new McCor- 
mick all-purpose combine by 
International Harvester shown 
above, Manhattan Agricultural 
V-Belts and Condor Whipcord 
Endless Belts assure day-in, day- 
out drive dependability where it 
counts the most — in the field! 
On all types of power applica- 
tions — for every power require- 
ment — Manhattan Agricultural 
Belts have earned the confidence 
of farm equipment manufac- 
turers. Engineered features of 
strength, flexibility and long-life 
which are built into these belts 
add up to uniform, positive power 
delivery and trouble-free service 


538 


under all operating conditions. 
Manhattan belt engineers draw 
on more than 60 years of rubber 
research, development and man- 
ufacturing experience to produce 
the most reliable and economical 
belts in the field today. They work 
with you to help specify the 
proper belt for your needs... to 
assist you in the design of new 
or improved power transmission 
drives. 

Make your farm equipment 
drives as trouble-free as possible 
with modern belt technology. Let 
R/M show you how Manhattan 
Agricultural Belts will add more 
dependability . . . More Use per 
Dollar . . . to the equipment you 
manufacture. 


MANHATTAN 


AGRICULTURAL 


ENDLESS BELTS 


BELTS ENGINEERED 


V-BELTS 


FOR FARM EQUIPMENT 


CONDOR WHIPCORD 


R/M POLY-V® DRIVES 


“More Use per Dollar’ 


SOROS ESOS OSSE SEE EKEESHKS SSH HEDEDE OSS OH OOS ES eSeSOF 


RAYBESTOS-MANHATTAN, INC. 
MANHATTAN RUBBER DIVISION - 
ENGINEERED RUBBER PRODUCTS 


PASSAIC, N. J. 


AGRICULTURAL ENGINEERING * OCTOBER * 1961 


a Bend ay ae oe ene St poe RA 
heen ae eR her! es thre Fae ae 
“ie Best THEN Se Ba i to iat Be ae a he SS ig er eo Oe 
a eee See 2 pte eae sce ae Se oS 2 are Pk 
ee gene pect Bee ee: a ee AS SC OR ee Bact 
1 fees! | Rel eS a oo AS ie ies oe ip eae 
: Go ale ae hoc be ee 
‘ ai, |, 2 alan Oo Ls pea tee pe ss! 
: as a mee 
oy a ee Be —- Fe eet. 
; as " Ph ats on : i i- id ‘ q we if A hi at Le i 
J 5 aa vt Fe Cy at aie pe Pee eee 
ae +e re ‘; la yee iy <= ee wot x [> # * se ‘3 ha i 
; oe. ya _ & : i hee a anak he ES _ es : “s z ue 
, fn a? ae Laie a ant, F $ Pa, Pane . — “fl ‘4 . oa ay . ' Banc} ae 
: np Ee ae ge a ee et 5 gale? Meir. 2 I 
| ns A S| le aoa ete ve Pee Se ee 
: i seats Rik Se aa i “ ee: , Se a i> } eee Ste eee 
a re, a gS sn eee eam aes “so cise. A Poa? se Weeerie 
aa << . Sane aa ay Ameer Goa wees Comey ¢, = hye ‘aor $30 e af net ot A aa eae iy 
oH gs ~> \ ro mete ty i | dee Se ie ei eet N Las iS anette [a 
ee ——  —— -s a ee a. le Kage at ma eee --gecmpeaell am His S ied. 
aay a oe, of , 3 - - pe eee ian Ae Be _, eee: 4 . i Sees Be ee 
ase ez, i —e ie a : il a evil + oI eas ish Nes Vas . Sie a ee ce 
: Lite TENT i ela Pp tO P Loe tk on agile Pees ee pa aS | ae ee % pita os ase 7 EAR hy r . ba ba ae 
: ate “ ~! 4 va e 2.5 ss oa | ——) igeieee ” a Bere Boe os: s. ia co Me ie wa “he YA : oie 
a , cae oA Te Ba PN ik tg &  — ia omy 7, we ‘Bas — oft ee | Ae ea ee Gi a “= ed 5 an j ee ar 
i Da! Ry oe ire, sO i ea Fee? —— a fg hy” ee See 
‘ee et Sesh, a oe fe _ alte: | Be ee ye eee 4 ie 3 alts Eins oe 
of . e ” art A 5 Perce Be ene ha a oe eae ~~ coe ee ca oe sa) Wad os G iia sta Bre, ee po , xg ee i x BP ae 
am AS Ws gees ae | dene Se 2a ; — ise eae 
. ye aS ae 1 all ~~. he ips We iccy fhe . ¢ a | guage 45 lived ee 
Bee os SAT Fe S Nae es weet ey hi Si al e ee ae ‘ eee 
. eee Garr ae eR — sa i eee Bei ce 
Oe oe See mie We ; ot I os a Pe oe gr eam 7 . y as = itil aes ov Be es 
eR he SE eS pi gre Pe. ah Ce? Smee | oe Se oe eee Ae eas ae NE ices Beja oe 
= ee Sg a ooh RS “BE hes gos, | Ce panes Bn en 1 eee 
Se 4 p38) q pe icy AS, ape pte al 3 ae) ie Se £7. Sa ~ ee iGapke ak ye Beek ait 
ee Pe Mia Fa $e re im age eS a yy =a9 pean ae. or he ee ay A OO NS ERS aes 
ca és yw ‘ » a 4 ao ye ROR Fi Sc po a. . tia ik eos © a ger ones er 
mae FS Ae. LaF oy Ps ao tus rhe oa Pe ae i: aa, deta OS Fisee 
€ I “ws, + TORN - n# =e : t = 4, ) \s Fy sip “= te 7 % ‘ +k hee ae 4 Fhe =. ce sak = Be mr 745 
sce! py ie + SR oA AR fas eg mo Oey an ee r Ss Be % -’. i> ere pe Bae 
ae: =e jee ts a> be bo, AE AN Se ae 2? ee Pinte Swi a. 
uae eh ar 0 Wis Pe BA Ve By Se oF RBA 7 Se Re KAS IH = 4 i 
oe CS ae} AS ey, Ny ION eo ane < ne. 
ay ‘2 tas ne J ~~ > — ; a: rod ‘ wa wae ~ a! oe ne gy 
‘ 2A Phe * ete SE" \ Fite PELE. OM yee ie Bs asda 
ef mat \<* & “wy >a a. We Ly ™ hel ad DE ue hs We : ees 2% fay ae ¥* ies, aa, ina, 5 | See = 
Beye a ~ ene “’S S be, ih Be Fey at ay Lar RY ae f rt aed <a ys cA. Ee ke me oe 
- oh: ce NB ew, ~e ioe ih eae F Sas Se Se ale oh ae 
; 4 ir Ay ” My & ot is ~~ i, &) a <7] Se 2 tgs be ' A i A pe ,. k 
F " aa ae ae 4 we; ~~ : t + a. 7. re Nee ‘ ¢ : Z we. tf a” . ° ae 
nf “ =“ ae Be ay) 5 ee = a ANS ty bb 2 ie Na me ey. Tet a Kod Ane” F Se 
: Dar Pee OS NS a oe ST Ss i 
mt ay i 3 = a fe ay Pots 2 . 7 = Sheek 
; ‘S 4 bz = mis ek: Ne . PLE  . ss es ed hae —y fea s< 
WV A AOS. ei RAY Pr on --------- ae 
‘y a 4 re 3 ae ' <== Oe Pree 
ss chek a ’ 7 NG ; Ee ee” 
' pinay 
Ba! 1 a. 
ee a Dn a . 3s 
: ' ae 
oe fo 
: 4 TEES a 
Bet ' pe | hee ee 
= Kad ' ss mies acne a 
A ' CS 
; ' a 
tie a ee 
e ! ote 
aX 1 tee 
= ’ = 
ee 1 Po a 
re § 1 pe a pa sane 
if. alt 1 Po eae os 
= EN 1 bts 
ijt ' ay ela re 
eae | * 1 BO, 
wrt ' Lets om 
i ' es iy 
1 ees 
“a ‘ gory: 
| ee Pi 
1 See 2s 
le 1 fe a, a 
i_ ” 1 ae eae 
arent bee 1 Cin Hage. 
‘ | = wee t Ge 
5 ees 4 ascoeeue ts 
me. ae ; i ct a a i, ne CS ee 
see a we ceayeeieet ae 
: A ar 2) RM 123 ee 
a se i eae. 
we ae weg See 
) a sil eae 
oa nea 
+ : || e. ee * 
te SC 
Ee Ts tata fs ty se 
, Hse Biggs ee st Oa cela se) Biase es 
').3 Sain ee Pat nee 
ee pry a ee . eee Gage 
a Se hen ae i eee See Pe ee Bie 
oe eae ee CS an ee oe 
7 ep ee er Se” 2g a at a oe an 2 ee Ie Gee Ceres fore 
Pe yee i Sa ce Pane ae ene es 
ee a | ix [ “eee ve Re s 3 ees | i a ns 
eae ha i oe ee. 
aa. 7 ee aS a 


SEE WHAT YOU GET IN A BEARING 
NO THICKER THAN A NICKEL 


Torrington Needle Thrust Bearings. offer true anti-friction operation, high thrust capacity, 
wide size range, low unit cost...all in a unit no thicker than a nickel or ordinary thrust washer. 


That's not alll These exceptional bearings have an O.D. much smaller for a given shaft 
size than any other type of thrust bearing. You can run them on hardened and ground Standard races are available. 
surfaces, or on standard races. They're completely self-contained . . . can be easily Otherwise Torrington Needle 
handled and installed. Thrust Bearings may be run 
directly on hardened and 
ground adjacent surfaces. 


RACES IF YOU WANT THEM 


Remember Torrington Needle Thrust Bearings next time you need better performance in 
a restricted space. Call or write us for more information. 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Connecticut *« South Bend 21, Indiana 
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_ F-M WEAR PLATE “RIDES HERD” 
ON TURBULENT PRESSURE 


THE COMPLETE LINE of products from 
Federal-Mogul Division includes sleeve 
bearings, bushings, spacers, thrust washers, 
as well as wear plates. Through the years, 
F-M has amassed a wealth of knowledge 
and experience . . . from constant research, 
from solving bearing design problems for 
all kinds of products. Our engineers are 
ready to put this know-how to work and 
tailor bearing productstoyour 4 
requirements... with top per- /FEDERA 
formance assured. Fogut! 


IN CESSNA’S NEW HYDRAULIC PUMP 
LINE, F-M WEAR PLATE DIAPHRAGMS 
KEEP FLUIDS IN LINE to deliver pressures 
up to 2000 psi for aircraft, farm and con- 
struction equipment, many other hydrau- 
lic applications. These wear plate dia- 
phragms maintain positive contact with 
gears to assure high, uniform pressure. 
To provide a bearing surface for this job, 
Federal-Mogul applies a high-density 
bronze to steel by a special sintering 
process. F-M high-density bronze pre- 
vents fluid absorption, and it affords good 
lubricity, needed because some hydraulic 
fluids are poor lubricants. To further pre- 
vent the escape of hydraulic fluid, these 
F-M diaphragms are manufactured for 
a snug, close-tolerance fit in the pump 
housing. 


A DESIGN GUIDE provides valuable engineering data for designers on F-M thrust washers as well as 
wear plates. Also available is literature on sleeve bearings, bushings and spacers. For your copies, write 
Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


ree DIVISION oF 
conn FEDERAL-MOGUL-BOWER 
MMMM BEARINGS, INC. 
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Agricultural 
Engineering 


A. W. FARRALL 


President-Elect of ASAE and head, 
agricultural engineering dept., 
Michigan State University 


GRICULTURE of today functions in a 
changing world. During the early 
1800's about 85 percent of the people in 
the United States lived on farms and were 
largely self-sufficient. Each family produced 
its food and fiber, did its own canning, 
stored its own potatoes, etc., and usually 
spun wool “‘or cotton” to make the materials 
to clothe the family. In other words, agri- 
culture as carried on by the farmer in those 
days covered the broad areas of production, 
storage and processing. The surplus went 
to the cities; however, this was a small per- 
centage of the whole. 


As our country became more industrial- 
ized and as agriculture began to be mecha- 
nized and farm units became larger, grad- 
ually most products of agriculture began 
to be processed off the farm. Today less 
than 10 percent of our people produce, on 
the farm, all the products of agriculture, 
while the processing of these products has 
moved almost entirely to factories and 
processing centers. At the same time, nearly 
40 percent of our wage earners in the cities 
are engaged in food or fiber production, 
processing or distribution. 


Since World War II, the percentage of 
women working in industry has increased 
tremendously, and this together with other 
developments has meant that the products 
of agriculture today are not only basically 
processed, but many of them have what we 
call “built-in maid service,” for example, 
frozen pies, frozen dinners, etc. 

Agricultural engineers, since they became 
a distinct professional entity in the early 


Presented as Paper No. 61-304 at the An- 
nual Meeting of the American Society of 
Agricultural Engineers at Ames, Iowa, June 
1961, on a program arranged by the Electric 
Power and Processing Division. 


James Basselman, Editor 
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Total-Agriculture Concept 
of Agricultural Engineering 


Some new and challenging horizons for the profession 


part of this century, have applied their 
energies mostly in the production phases of 
agriculture. Even here however, most agri- 
cultural engineers serve agriculture  in- 
directly through off-the-farm work, such as 
the design and development of farm equip- 
ment, and in teaching, research and exten- 
sion activities in state and federal agencies. 

The profession of agricultural engineer- 
ing will need to give increasing attention to 
adjusting itself to the changing picture in 
agriculture, to grow, prosper and be of 
maximum service. It will need to adjust to 
serving agriculture in the new, broad con- 
cept of what is widely known as “agribusi- 
ness.” This concept interprets agriculture 
as being concerned with not only the pro- 
duction of food and fiber and its attendant 
problems, machines and methods, but also 
the problems, machines and methods of 
transportation, processing, storage, handling 
and distribution to the consumer. Most of 
the leading state universities have realized 
the changes in agriculture and have adopted 
a basic philosophy toward the industry in 
the broader sense rather than in the narrow 
or production sense only. Evidence of this 
is the marked growth in recent years in the 
educational resources devoted to food 
science and technology, agricultural eco- 
nomics, etc. 


Present Activities of 
Agricultural Engineers 


An analysis of the present activities of 
agricultural engineers and of their oppor- 
tunities for serving agriculture under the 
broader concept is most interesting. 

As nearly as can be determined from 
ASAE records, employment of Agricultural 
engineers is distributed about as follows: 

1 Only a few graduate agricultural engi- 
neers actually go back to the farm, either 
as owners or as technicians on large farms. 
This group, it is believed, will tend to be- 
come larger in the years ahead as the scope 
of operations on individual farms becomes 
larger. 

2 About 58 percent of graduate agricul- 
tural engineers are employed in the agri- 
cultural equipment industry (design, 34 
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percent; sales, 19 percent; research, 2 per- 
cent; self-employed, 3 percent). 

3 About 42 percent are employed in 
public service (4 percent teaching, 19 per- 
cent research, 10 percent combination teach- 
ing and research, and 9 percent in advssory 
service either for the general public or the 
government). 


4 A growing number of agricultural en- 
gineers are employed in the overseas pro- 
grams of the nation or of individual com- 
panies or universities. This area also may 
expand rapidly in the future as world con- 
ditions become more stable. 


5 A small, but highly important num- 
ber of agricultural-engineering graduates are 
employed in the processing industries, such 
as milk plants, food and fiber-processing 
plants, and food-equipment plants, etc. 


Opportunity Outlook for 
Agricultural Engineers 

Agriculture, considered in the broad pic- 
ture, is approximately a 90 billion dollar 
a year business. At present agricultural 
engineers are really not serving much more 
than the 30 billion dollar a year business 
which is confined to the production of agri- 
cultural crops. There is great opportunity 
for the agricultural engineer in the 60 bil- 
lion dollar a year area, which includes 
processing, transportation and handling. 
Agricultural engineers who combine basic 
engineering training with practical experi- 
ence are ideally suited to handle many of 
the key positions in this latter area. It 
means, however, that some agricultural en- 
gineers of the future must have an oppor- 
tunity for different types of training. They 
will need to combine basic engineering 
philosophy and training with an apprecia- 
tion of the importance of biological and 
bacteriological aspects of agricultural prod- 
ucts which will enable them to make worth- 
while contributions in this area. 


New Fields for Agricultural Engineers 


For the processing of agricultural prod- 
ucts, there are approximately 50,000 proc- 
essing plants in United States. Each of 

(Continued on page 556) 
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Fig. 1 (Left) Rotary topping attachment mounted on the high-clearance machine used in the 1958 and 1959 corn topping experiment 
* Fig. 2 (Right) Topping attachment set to cut stalk just above the highest ear in the row (1958-59) 


Corn Topping Prior to Harvest 


T. W. Casselman, J. L. Schmidt and W. G. Lovely 


Assoc. Member ASAE 


farmers, have recently shown considerable interest in 

the practice of topping corn prior to harvest. This in- 
terest has given rise to a number of questions. Does corn 
topping hasten rate of field drying and increase harvesting 
efficiencies by reducing lodging and the amount of stalk ma- 
terial going through the machine? Does it reduce yields or 
affect the quality of the corn? If it is effective, when should 
the topping operation be performed ? 


a managers, equipment manufacturers, as well as 


Investigations have shown that removal of part of the 
plant does affect yields. Grogan (1)* in summarizing some 
results on effects of detasseling and removal of some of the 
leaves states that on certain occasions detasseling before 
pollination resulted in large yield increases. These increases 
occurred when “unfavorable environmental conditions’ such 
as drought, low soil fertility, or above optimum plant popu- 
lations existed. Removal of more than the tassel usually 
resulted in yield reductions. Kiesselback (2) reported a 
slight loss from removing the tassel only, a 3.5 percent loss 
when one leaf was removed with the tassel, a 5.9 percent 
loss from removing two leaves, and a loss of 13.6 percent 
when three leaves were removed with the tassel. Willard 
(3) suggests expected yield reductions and only little in- 
crease in rate of field drying from topping. 


Presented as Paper No. 60-640 at the Winter Meeting of the 
American Society of Agricultural Engineers at Memphis, Tenn., 
December, 1960, on a program arranged by the Power and Ma- 
chinery Division. Approved as Journal Paper No. J-3930 of the 
Iowa Agricultural and Home Economics Experiment Station, Ames, 
Iowa, Project No. 1331. 


The authors —T. W. CassELMAN, J. L. ScHMipT and W. G. 
LovELY — are, respectively assistant agricultural engineer, Ever- 
glades Branch, Florida Agricultural Experiment Station, Belle 
Glade, Fla. (former associate in research, Iowa Agricultural and 
Home Economics Experiment Station, Ames) ; and analytical statis- 
tician, Harvesting and Farm Processing Research Branch, and agri- 
cultural engineer, Crop Production Engineering Research Branch, 
(AERD, ARS), USDA, Ames, Iowa. 


*Numbers in parentheses refer to the appended references. 
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In 1958 and 1959 agricultural engineers of Iowa State 
University and the U.S. Department of Agriculture ran a 
series of experiments on the effects of mechanical corn top- 
ping on rate of field drying, yield, shelling percentage, test 
weight and machine performance. All experiments were 
conducted on the Agricultural Engineering Research Farm 
at Ames, Iowa. 


PROCEDURE 

The experiments for both years were divided into two 
parts: the “field drying experiment’ in which the effect of 
topping at various stages of growth on field-drying rate was 
studied, and the “harvesting and lodging experiment’’ in 
which the effect of topping on machine performance and 
stalk lodging was studied. In 1958 different plots were used 
for each experiment. The corn variety in the field-drying 
experiment was Iowa 4570; for the harvesting and lodging 
experiment, Iowa C-92 was used. Both seedings were made 
in early May. 

In the 1959 study, both parts of the experiment were 
combined on the same plots. Iowa 4570 seed corn was 
planted on two different dates, May 1 and June 10. These 
two extremes in planting dates were used to compare the 
effects of topping on field corn maturing both early and late 
in the season. 

The corn was treated (topped) at several different stages 
of growth. These were: (a) approximately ten days after 
pollination, (4) when the kernel moisture content was about 
70 percent (in roasting ear stage), (c) when the kernel 
moisture content was about 50 percent (in dented stage), 
(d) when the kernel moisture content was about 38 percent 
(in final maturing stage), and (e) untopped check treatment. 

All moisture contents were on a wet basis determined by 
oven drying field samples. 

The topping attachment used in the two years’ study was 
of the rotary type mounted on a high-clearance machine 
(Fig. 1). The height of the topper was adjusted to cut the 
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Picking machine operators report improved comfort and visi- 
bility in harvesting topped corn, but tests, conducted during 
two years in lowa, reveal that corn topping offers little or 
no additional benefits in field drying or harvesting of corn 


stalk just above the highest ear in the row. This amounted 
to cutting off the tassel and top four or five leaves of the 
stalk (Fig. 2). 

Randomized block and split-plot designs were used in 
these experiments. Moisture samples were taken three times 
a week on corn just topped. Two weeks after topping, sam- 
ples were taken once a week. Untopped (check) corn was 
sampled three times a week throughout the season. Every 
sample taken during the season was processed to obtain the 
kernel moisture; frequently the ears were completely shelled 
to obtain information on shelling percentage and test weight. 
Complete experimental outlines are given in the references 
(4) and (5). 

At harvest time total stalks and lodged stalks were 
counted. Immediately before harvesting, all loose ears were 
hand-gathered to determine preharvest losses. A combine, a 
mounted picker-sheller, and a mounted picker were used and 
all were equipped with two-row picker heads. 

To obtain estimates of shelled corn losses, plastic sheeting 
was laid down at random positions along the rows prior to 
harvesting. The shelled corn on the sheets and all missed 
ears were hand-gathered after the corn was picked. These 
two items were used to estimate corn losses at the snapping 
rolls. In addition, all trash and cobs from the combine and 
picker-sheller were caught to determine separating losses. 

The corn gathered by each machine was weighed and 
designated as machine yield. Total yield was determined by 
adding machine yield, preharvest losses, snapping roll losses 
and separating losses. 


RESULTS 
Kernel Moisture Content 


Fig. 3 shows the kernel moisture content for early and 
late planted 1959 corn and 1958 corn as a function of sam- 
pling date. The solid lines show the trend changes in mois- 
ture content of the 1959 untopped corn. The 1958 kernel- 
drying data for untopped corn are represented by the 
dotted line. 

The drying trend for 1958 is quite different from that 
of 1959. This was due to different weather conditions for 
the two years toward the end of the drying period. In 1958 
there was practically no precipitation during the last week 
of September and the entire month of October. In 1959, 
however, rainfall during these two months was greater than 
normal. During the last two weeks of September and the 


PLANTED MAY 1, 1959 
PLANTED EARLY MAY 1958 


LANTED JUNE 10, 1959 


TOPPING TREATMENTS 
@-NOS-UNTOPPED CHECK 
*-NOQ | - TOPPED APPROX. 10 DAYS AFTER POLL. 
© -NO 2- TOPPED AT 70% K.M. 
2 -NO 3-TOPPED AT 50% K.M, 
S-NO4 - TOPPED AT 38% K.M. 


KERNEL MOISTURE CONTENT - (PER CENT W.B) 


4 2, 2830 7 
SAMPLING DATE 


Fig. 3 Variation of kernel moisture content with date 


first two weeks of October in 1959, the relative humidity 
was high and it rained nearly every day. This unusually ex- 
tended period of continuous wet weather explains the reason 
for slower drying of the early planted 1959 corn below 30 
percent kernel moisture and the late planted 1959 corn at 
higher moistures. In good drying weather, such as occurred 
in 1958, corn continues to dry at a rather rapid rate to a 
moisture content of 20 percent or even lower. 


In the early planted 1959 corn the kernel moisture con- 
tent of the corn topped 10 days after pollination was lower 
than the kernel moisture of the untopped corn. This differ- 
ence was significant at the 5 percent level. No significant 
differences were found between any of the other topping 
treatments and the untopped corn although there was a trend 
toward lower kernel moisture contents for the topped corn. 


Contrary to the results found in the early planted corn, 
kernel moisture contents of topped and untopped late- 
planted 1959 corn were not significantly different for any of 
the treatments. Even the presence of the trend toward lower 


TABLE 1. EFFECT OF TOPPING ON YIELD AND STALK BREAKAGE, IOWA STATE UNIVERSITY, 1958-1959 


Total yield* 
Planting dates 


Stalk breakaget 
Planting dates 


Topping treatment Early May 1958 


May 1, 1959 


June 10, 1959 Early May 1958 May 1, 1959 June 10, 1959 


99.8 
105.6 
107.7 
104.6 
112.4 


109.8 
107.8 
118.6 
114.4 
120.9 


68.9 
74.3 
80.7 
83.6 
75.6 


Ten days after pollination 
Kernel moisture 70 percent} 
Kernel moisture 50 percent 
Kernel moisture 38 percent} 
Untopped check 


10.5 8.6 ha 
12.5 8.4 5.4 
10.8 8.4 4.8 
16.3 10.2 5.7 
11.6 5 5.5 
*Bushels per acre at 15.5 percent moisture. 


+Percent of total stand. 
tPercent wet basis. 
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. . » Corn Topping Prior to Harvest 


kernel moisture contents observed in the topped early 
planted corn was absent. These results for late planted corn 
were very similar to those obtained in the 1958 experiment 
for corn planted in early May. 


If 20 percent kernel moisture is accepted as a suitable 
criterion for harvest, then according to Fig. 3 all early 
planted topped corn could have been harvested on about 
October 16, approximately 11 days before the untopped 
corn reached 20 percent. While this was true of the early 
planted corn, it was not true for the late planted corn. 


The 1959 studies indicated that there may be certain con- 
ditions where topping could change the harvest date by 
several days. However, this may be at the expense of a re- 
duction in yield due to early topping as indicated by Table 
1 where corn topped 10 days after pollination yielded ap- 
proximately 11 bushels per acre less than untopped corn. 


Shelling Percentage 

Shelling percentages (the ratio of wet kernel weight to 
wet ear weight times 100) of corn from both years of study 
showed no significant differences between topped and un- 
topped corn regardless of date of planting. However, there 
was a slight trend toward lower shelling percentages in 
topped corn. 


Test Weight 

Topping had no effect on test weights (pounds per 
bushel) in 1958 or 1959 regardless of planting date. As in 
shelling percentages, a slight trend toward lower test weights 
was observed in topped corn. 


Total Yields 


The yields (bushels per acre) for both years are given in 
Table 1. Topping had no significant effect on total yields. 
However, there was a slight trend toward lower yields asso- 
ciated with topping, especially in the corn topped 10 days 
after pollination. 

It is interesting to note that in both years’ studies the 
lowest yields occurred in the corn which was topped ten 
days after pollination. These observations point out that 
extremely early topping tended to reduce total yields. This 
was probably due to excessive plant injury as a result of early 


topping. 
Stand Count 


As expected, topping had no effect on the number of 
stalks per acre for either of the two years. 


Lodging 

A stalk was considered down or lodged if it was bent 
over to such an extent as to allow the ear to touch the 
ground. Differences of down stalks between treatments 
were so small as to be not significant. The percent lodged 
stalks is also tabulated in Table 1. 


Preharvest Losses 

Preharvest losses were not significantly different between 
topped and untopped corn for either year, planting date, or 
before and after a wind storm (Table 2). 


Machine Losses 

A summary of the effects of topping on machine per- 
formance is given in Table 2. Topping had no effect on 
machine losses as measured by ear and shelled corn losses 


TABLE 2. SUMMARY OF THE EFFECTS OF CORN TOPPING ON HARVESTING MACHINE PERFORMANCE, 
IOWA STATE UNIVERSITY 


1958 


Before windstorm 


1959 


After windstorm Planted May 1 Planted June 10 


Topped Topped Topped Topped 
35% K.M. Untopped 35% K.M. Untopped 38% K.M. Untopped 38% K.M. Untopped 

Lodging (percent down stalks) * 13.9 10.7 81.9 70.1 10.2 $2 5.7 5.5 
Total yield+ 125 135 133 121 114 121 84 76 
Loss from missed earst 

Picker 9.1 5.8 36.0 31.4 8.5 3.2 4.7 5.6 

Picker-sheller 6.9 5.0 18.7 20.6 6.4 2.6 5.9 4.2 

Combine 3.7 3.9 20.9 14.7 3.9 2.0 2.8 3.6 

Average 7.2 4.9 25.2 22.2 6.3 2.6 4.5 4.5 
Shelled corn loss at rollst 

Picker 44 5.8 8.5 6.4 9.4 10.2 8.8 7.0 

Picker-sheller 35 2.3 7.9 5.8 pn | 5.8 6.4 5.1 

Combine 2.8 3.4 6.8 4.7 3.2 1.3 a3 1.2 

Average 3.6 3.9 at 5.6 5.9 5.8 5.4 44 
Shelled corn loss in trasht 

Picker : — — — a oe — — — 

Picker-sheller 0.7 0.8 0.3 0.3 0.1 0.0 0.0 0.0 

Combine 0.4 0.7 0.2 0.2 2 1.3 a3 1.3 

Average 0.6 0.8 0.2 0.2 0.4 0.4 0.5 0.4 
Total harvesting losst 

Picker 13.5 11.6 44.5 Ue 17.9 13.5 43.5 12.6 

Picker-sheller 11.1 8.4 27.1 26.8 113 8.4 12.4 9.4 

Combine 8.9 8.0 27.9 19.5 4.3 4.6 5.0 6.1 

Average ti2 9.3 33.2 28.0 11.3 8.8 10.3 9.3 


*Percent of total stand. 
*+Bushels per acre at 15.5 percent moisture. 
tPercent of total yield. 
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at the snapping rolls and shelled corn in the trash. This 
was true of both planting dates in 1959 as well as in the 
1958 study. Topping had little or no effect on harvesting 
losses for the picker, picker-sheller, or the combine. These 
studies were not designed to evaluate different types of 
harvesters in terms of harvesting losses but to study the effect 
of topping on machine losses. Comparing the losses that 
occurred with the different machines is valid only for the 
three machines used and not for harvesting machines in 
general. 


FIELD SCALE OBSERVATIONS 


As part of the 1959 topping studies three fields of corn 
of about 20 acres each were topped for a full-scale study of 
the effects of corn topping on harvesting under field 
conditions. 


In these fields the corn was topped at approximately 
35 percent kernel moisture content. Every other set of four 
rows was topped across the field; hence, the harvesting ma- 
chine operated alternately in topped and untopped corn. 
This study permitted some general qualitative rather than 
quantitative observations on machine performance as well 
as operator comfort, visibility and reactions as effected by 
corn topping. 

Observations of machine performance were limited to 
counting the number of times the picker heads plugged and 
the snapping roll clutches slipped during runs the length of 
the field. These counts were made at several different speeds 
of operation. In general these observations show that it may 
be possible to harvest faster with less clutch slippage or 
plugging in topped corn than in untopped corn. 

The operator preferred working in topped corn. The 
main advantages claimed were (a) better visibility of the 
rows allowing him to guide the gathering heads more accu- 
rately and (b) less dust and chaff blowing around the seat 
due to the absence of whipping corn tops. 


These results are, of course, of a very general nature 
due to the fact that intangible items such as operator com- 
fort, visibility, and the like are difficult to measure 
quantitatively. 


SUMMARY 


Results of corn topping experiments conducted in Iowa 
in 1958 and 1959 show that topping had little or no effect 
on the rate of field drying regardless of the topping date. 
The only exception was in the 1959 early planted corn 
where the rate of decline of kernel moisture content of the 
corn topped ten days after pollination was significantly 
faster than the rate of decline of the untopped corn. Dif- 
ferences in test weights and shelling percentages between 
topped and untopped corn were not significant; however 
the weights and percentages averaged slightly lower in the 
topped corn. Though total yields were not significantly dif- 
ferent, there was a tendency toward lower yields in the 
topped corn, especially in corn topped very early in the 
season (i.e., 10 days after pollination). 

Stands, lodging preharvest losses, machine losses and 
machine yields did not show any significant differences due 
to topping. 

Observations of field-scale operations indicate topping 
improves the comfort and visibility of the picking machine 
operator. 
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Agricultural Engineering Exposition 
Opens Day Before Winter Meeting 


pn Expositions Corp. (Exposition managers) have 
suggested that the following information might be 
helpful to those who plan to attend both the technical ses- 
sions and the Agricultural Engineering Exposition during 
the ASAE Winter Meeting at the Palmer House Hotel, 
Chicago, December 12 to 15. In making hotel reservations, 
it is suggested that consideration should be given to the fact 
that the Agricultural Engineering Exposition opens its doors 
in the Palmer House on Tuesday, December 12, one day 
preceding the technical sessions. The first five concurrent 
technical sessions will begin at 8:00 a.m. on Wednesday 
morning, December 13. 


Early arrivals on Tuesday morning will have plenty of 
time to register at the hotel, have lunch, and then visit the 
displays and demonstrations exhibited by a most represen- 
tative group of American manufacturers — starting at 2:00 
p-m. Tuesday afternoon arrivals have until 9:00 p.m. to 
visit the exhibit area. 

The exhibit hall will open each day, Tuesday through 
Thursday, December 12 to 14, at 2:00 p-m. and will close 
at 9:00 p.m. ASAE members are urged to invite interested 
associates and fellow workers to visit the first ASAE- 
endorsed Agricultural Engineering Exposition and to attend 
the Winter Meeting technical sessions. 


The November issue of AGRICULTURAL ENGINEERING 
will contain a complete report on the Winter Meeting and 
will include a floor plan of the exhibit hall and a descrip- 
tion of each exhibit. Extra copies will be available for dis- 
tribution at the Exposition. The issue will also provide 
advertisers with an opportunity to carry tie-in messages with 
reference to their exhibits. 

Reservations for exhibit booths may be made by writing 
to Shea Expositions Corp., One Gateway Center, Pittsburgh 
22, Pa. 


Research Summary on Water Supplies 

“SUMMARY of Research on Individual Household and 

Farmstead Water Supplies’ is available from ASAE, 
420 Main St., St. Joseph, Mich., at 50 cents per copy or in 
exchange for one Technical Paper Order Form. 

This report, prepared by the ASAE Water Treatment 
and Use Committee, is a summary of the results of a 
questionnaire sent to agricultural engineering and sanitary 
engineering departments, as well as persons dealing with 
research in the area of individual household and farmstead 
water supplies. Replies were received from 42 states and 3 
Canadian provinces. 
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Rate, Duration, and 
Frequency of Tile Flow 


Draintile flows for various depths and spacings and under 
various crop covers were recorded over an eight-year period 


age effect of tile drains at various depths and spac- 

ings, long-time flow measurements are needed. An 
experiment was installed for this purpose in 1949 at the 
Tiffin State Hospital Farm at Tiffin, Ohio. The primary 
objective of this experiment was to determine the rate and 
duration of tile flow for various crops, drain depths, and 
spacings. This paper is a progress report for the eight-year 
period, 1951-58. 


T: predict the design hydraulic capacity and the drain- 


REVIEW OF LITERATURE 
Very few long-term records of tile flow have been made 


_in humid areas of the United States. Present recommenda- 


tions for drainage coefficients (depth of water to be re- 
moved in 24 hr) are based primarily on experience and judg- 
ment. Schlick (8)* measured the tile flow from six drain- 
age systems ranging in area from 10.8 to 443 acres during 
the period 1908-16, inclusive. These data show that the 
closer the spacing of the lateral drains, the greater the rate 
of outflow. In average Iowa soils where the laterals were 
4 ft deep and 100 ft apart he recommended that the drain- 
age coefficient should be at least 46 or ¥% in. per day. Should 
spacing be reduced to 50 ft, this rate should probably be in- 
creased to % in. or more. In North Carolina, Lynde (4) 
measured tile flow for three years from a 23 and a 52-acre 
system. He recommended a drainage coefficient of 4 in. for 
that area. For drains closer than 100 ft, a rate of ¥% in. per 
day was suggested. In foreign countries considerably more 
tile flow data have been gathered. Luthin (3, p. 498) refers 
to several such reports as well as results of the effect of 
water table on crop growth. The discharge measurements 
of Rothe and Philipp (7) show that shallower depth tile 
resulted in higher maximum discharge rates, but the dis- 
charge declined at a more rapid rate. 

Goins (1) prepared a report on this experiment for the 
years 1950-54. Hydrographs of outflow were given for 
low and high-intensity storms. Because of this shorter 


Presented as Paper No. 60-716 at the Winter Meeting of the 
American Society of Agricultural Engineers at Memphis, Tenn., 
December, 1960, on a program arranged by the Soil and Water 
Division. Approved for publication as Journal Article No. 89-60 
of the Ohio Agricultural Experiment Station (Project, Hatch 64). 

The authors — G. O. ScHwas, J. L. Fouss, and A. P. LEECH — 
are, respectively, professor of agricultural engineering, Ohio Agri- 
cultural Experiment Station; agricultural engineer, Soil and Water 
Conservation Research Division, (ARS), USDA, and technician, 
Ohio Agricultural Experiment Station. 

Acknowledgment: The authors acknowledge the contributions 
of R. E. Yoder, C. R. Weaver, Truman Goins and many others who 
helped in collecting and analyzing the records. The experiment 
was conducted in cooperation with the Ohio Department of 
Mental Hygiene and Correction, Tiffin State Hospital Farm. 


*Numbers in parentheses refer to the appended references. 
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period of record, some of the data are not entirely consistent 
with the results in this report. Goins and Taylor (2) com- 
pared the water-table height and rate of outflow for meadow 
and the oats crops on some of the fields in 1956 and 1957. 
These data show the shape of the water table during draw- 
down for the various depths and spacings of tile as well as 
the relationship between tile flow and height of water table. 
At the higher flow rates, the flow varied nearly linearly with 
the midpoint water table height above the drains. 


EXPERIMENTAL SITE AND LAYOUT 

The installation was located on a lakebed soil at Tiffin, 
Ohio. The layout consisted of six fields each of which in- 
cluded tile depths of 2 and 3 ft and tile spacings of 30 and 
60 ft in all combinations. The tile lines vary in length from 
400 to 800 ft. Two crop rotations were followed, namely, 
a CO rotation and COMM rotation (C, corn; O, small grain; 
M, meadow, alfalfa mixture). A given field was planted 
entirely to one crop so that each crop in the two rotations 
was grown each year. Because of space limtations, the treat- 
ments were not replicated in a given year. The four com- 
binations of depth and spacing in each of the six fields made 
a total of 24 tile flow measuring stations. The flow was 
measured with a 30-deg V weir and was recorded with an 
FW-1 water-level recorder. Rainfall was measured with a 
recording gage at the site. 


45 
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AVERAGE ANNUAL TILE FLOW & PRECIPITATION IN INCHES 


ig ee 
bee 


7 ’ 7 ‘sa ‘SS ‘86 ‘ST «='SOO-YR 
SI 52 33 Ave. 


Fig. 1 Annual distribution of precipitation and tile flow for 1951-58 
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Fig. 2 Average monthly distribution of tile flow and precipitation 


The soil was classified as Nappanee silt loam, having a 
topsoil depth of 8 to 12 in. As reported by Goins and Tay- 
lor (2), the, average hydraulic conductivity in one of the 
six fields was 0.88 iph. Additional description of the soils 
and the layout can be found in Goins (1) and Goins and 
Taylor (2). 

With one exception, in field six in 1952, wheat was 
grown rather than oats in the rotations during the first 
three years, 1951-53. Corn prior to wheat was harvested 
for silage in September. Average planting date for corn 
was May 15, for wheat October 1, and for oats March 15. 


PROCESSING OF DATA 

Tile flow and corresponding information were tabulated 
on IBM cards for processing. A card was prepared for each 
calendar day that flow occurred, provided the flow was 
0.005 in. or greater. The average error resulting from the 
omission of these small flows was not more than about 2 
percent. Continuous records were maintained for the entire 
year. The following information was placed on punch 
cards: 


Soil and site identification 

Siope of land surface 

Tile depth and spacing 

Tile length 

Crop rotation, type of crop, and crop condition 

Date of flow 

Total daily flow 

Daily flow for the previous day (only when peak 
flow was 0.125 in. or greater) 

Maximum peak flow during the day 


Duration of flow at rates of %, %4, %, %, %4, 1%, 
2, and 4 in. 


11 Daily rainfall 
12 Rainfall intensity duration of 30 min and 2 hr 


13 Previous day’s rainfall (only when peak flow was 
recorded ) 


14 Air temperature 
15 Soil temperature at nearest Weather Bureau location. 
RESULTS 


The data in this report include the tile flow for the 
eight-year period, 1951-58. During these years four com- 
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plete cycles of the two-year rotation and two cycles of the 
four-year rotation occurred. Total tile flow during the four- 
month period, March through June, and during the calen- 
dar year for all crops and all combinations of tile depths 
and spacings was determined. The tile flow for corn in the 
two-year rotation for a tile spacing of 60 ft, and for a 
depth of 3 ft was selected to illustrate the distribution and 
frequency of flow. Corn was selected since it gives a marked 
response to drainage and this depth and spacing was recom- 
mended in the Ohio Drainage Guide (6). Direct compari- 
sons of the data for the two and the four-year rotations can 
not be made because the crops were grown in different 
fields. The fields were adjacent to one another, but the tile 
flow suggest considerable difference in soil permeability. 


Distribution of Precipitation and Tile Flow 


The annual distribution of precipitation and tile flow 
(CO rotation, 3-ft depth, and 60-ft spacing only) for the 
eight years of record are shown in Fig. 1. The tile flow for 
both corn and small grain is shown. The 25-year (1921-46) 
average annual precipitation at Tiffin, Ohio, was 2.3 in. 
higher than the eight-year average at the farm. However, 
the variation in precipitation during the eight years was 
not more than 15 percent. 

The percentage variation in tile flow from year to year 
was greater than the variation in precipitation. Because of 
soil differences in the two fields in the CO rotation, the tile 
flow for small grain was greater than the flow for corn in 
the odd-numbered years. During the even-numbered years, 
the tile flow for corn was greater than for small grain. Since 
one-half of the even-numbered years and one-half the odd- 
numbered years were above and below normal, the average 
flow will tend to balance out soil differences. 


DAILY TILE FLOW IN INCHES 


TOTAL NUMBER OF DAYS IN 8 YEARS 
FLOW EQUALS OR EXCEEDS THE 
RATE SHOWN 


Fig. 3 Frequency distribution of daily flows for March, April, May, 
and June 
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. . . Rate of Tile Flow 


The average monthly distribution of precipitation and 
tile flow for the eight-year period is given in Fig. 2. From 
the standpoint of crop production the four-month period 
from March through June was assumed to be the most 
critical period. March is about the earliest month for tillage 
operations. Corn is not planted until about May 15, and the 
plants use little moisture and do not protect the soil from 
splash erosion for at least another month. Although the 
tile flow for June is low, the high monthly rainfall shows a 
potential for possible crop damage. July was not included 
because evapotranspiration was high and crop damage due 
to poor drainage was generally not serious. Although con- 
siderable moisture falls in the winter months, these months 
were excluded because the flow did not have a direct effect 
on crop production. Tile flow for the months of August, 
September, and October was essentially zero. 


Frequency Distribution of Tile Flow 

A typical frequency distribution of daily tile flow for 
the months of March, April, May, and June is shown in 
Fig. 3. The daily flows in decreasing order of magnitude 
were recorded in March, April, May and June. The instan- 
taneous peak flow during any day was always higher than 
the average daily flow. The total monthly flow and the 
number of days with flow greater than 0.01 in. decrease in 
the same order as the daily flow, i.e., from March through 
June. Although the average rainfall for April was higher 
than in March, the tile flow was slightly less in April due to 
greater evapotranspiration. The number of days during 
the eight-year period that the tile flowed at rates greater 
than ¥% in. was March three days, April three days, May 
three days, and June zero. The average number of days 
annually during the four-month period was 1.1. 

In Fig. 4 data similar to that in Fig. 3 are shown for 
the four-month period, March through June. The total 


DURATION OF FLOW IN % OF 120 DAYS 


4-MONTH PERIOD 
MAR, APR, MAY, JUNE 


DRAINAGE COEFFICIENT IN INCHES PER DAY 


r) ' 2 3 a 3 
AVERAGE NUMBER OF DAYS IN 
120 DAYS THAT FLOW EQUALS 
OR EXCEEDS THE RATE SHOWN 
Fig. 4 Summation of the duration of flows at rates Y%-in. per day 
or more 


548 


| : 


TILE FLOW IN CU FT. PER FT. 
° r) to 15_ 202s 30 


CO-ROTATION e———60'———- 
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AVERAGE TILE FLOW IN INCHES, 1951-58 


Fig. 5 Effect of tile depth on flow for a 60-ft spacing 


time that tile flow occurred at \ in. per day or more was 
obtained by tabulating the number of hours that the flow 
rate was equalled or exceeded during a flow period without 
regard to the calendar day. The data do not represent calen- 
dar days of flow as in Fig. 3. Since the duration of flow in 
Fig. 4 was obtained from a hydrograph, it is more accurate 
than the data in Fig. 3. For a drainage rate of ¥% in. per day 
the curve in Fig.4 gives 1.1 days or the same as Fig. 3. 
These values will not necessarily be the same. 

In Fig. 4 the %-in. coefficient occurs where the slope of 
the curve is fairly steep. If the drainage rate of % in. were 
increased to ¥4 in., the reduction in duration of flow would 
be 0.5 day; whereas, if the coefficient were reduced to 4, 
an increase of 0.8 day would occur. These data indicate 
that the design coefficient of ¥% in. for this area is on a desir- 
able portion of the curve. 


Tile Depth 


The effect of depth on average tile flow for a 60-ft spac- 
ing is given in Fig. 5. Comparisons made for the 30-ft spac- 
ing were similar. The four-month and the annual tile flow 
were greater for the 3-ft depth than the 2-ft depth. The 
highest flow for the four-month period was for the corn 
crop in the two-year rotation at both depths. The flow for 
corn and the second-year meadow in the four-year rotation 
was about the same, but the lowest for any of the crops. 
These low flows were probably caused by the high moisture 
use of the meadow crop and by the carry-over effect to the 
following corn year. The annual tile flow shows a trend 
similar to that for the four-month flow. 

In terms of drainage effect the tile flow measured in 
inches of runoff for the area drained is more important than 
the actual flow from the tile. However, in terms of tile 
capacity the quantity of flow per unit length is important. 
The tile flow in cubic feet per linear foot of drain is shown 
by the scale at the top of Fig. 5. In comparing the flow for 
the two spacings, the units of measurement must be consid- 
ered since the 60 ft spacing drains twice the area of the 
30 ft. spacing. 


AGRICULTURAL ENGINEERING * OCTOBER + 1961 


eS 1 8? orth i eS oe ee 3 eRe a PDS er oe aS pate! Yorn at Sad pS ao St eee kee ee Tey Be ie A eo is Ss 
\ ire 1S ae eee oe iia peta, Pre ae ates Stee eee emer iad ANSoe foes | ec eo bi gare be 
- SE RT se eats Sloe SB Take SAO 5 ae ae re) ee Bt eek oa ag ok oa a eee or ant 
; 2 eee) Se ae LE ee Bee is ce eee ee ete t Compara. | seiiailaee 8 yane . Pes 
Tea oc ee Oe ne Le oe ee ee eC eer ena Onan eas a ee ps ee ec 
« Ae Be ae 
oe ae eee 
. Tce Lae 
' 4 Ee: 
Beas: ee 
gee see oa 
y Meee ok 
ats 8 F ie 
ao ee 
i 
Bee ing 
ay oi Se 
Bhs, gees 
: ) iene rae } 
: ae Tee 
i a tre cee 
ot Sp epee ac 
bP eet Soe 
Ess ——__—_ is ; 
a its Plan 
0 eet De 
* ee Pee. 
eee 
4 2 ———— we oh ee 
: 2 ieee eee a 
‘ oa a ae pe y 
Sar mx. wee 
: - aan 
. COMM - ROTATION pay 
1a CORN Re Os | 
xy ES———> i no a 
a CI by 3 ea a 
% OY ate as 
+ | —_—_—_—— isbn ; 
te 0 oe ee 
ea SERN 
¢ Re MEADOW, |* YEAR cee 
a Re 
: ES er ers a oe 
ee eel aeeeeeanel a hess 
Sera eaters 
ha MEADOW, 2°¢ YEAR Be a 
mht ts —_—_— Ok 29 
Ye 5 es 
& me a 
| ies eee 
a? at a 4 
a Per ee 
Bw (eet) 
. SEG aEn 
, LR 
ah ee 
, Ban Veta 
A erie 
pete: Tk 
eee 
a — 
ah er Paget 
; ee 
| ae 
A |. eee 
Aber 
bs ued t¥ 
¥ ates be 
si <r 
; aster «3 
.- ae. 
a ae 
a ate ec 
te Nite ae 
Bete ie 
x ee ae 
Q 1 2 3 s a lee 
cg 49 can 
i atthe ea 
5 — KE: 
3 60" 3 ib 
: Bae 
7 CORN ; CO-ROTATION fF phe” 
a 2p ASE aeee tk 
as sae 
= sf eae 
: tes | 
a APE ao 
ihe PF me ae 
gS FY i a Se st 
Pc en, 
° geal =, 
3 a ot 
; + ro! eae 
| eae ae 
ome 
MM 4 », a ee 28 
i ee 
aes: 
e aes 
. ‘ Brie) * ae 
att 1 -, eS 
c: 4 Mies oS 
ie es 
‘ v ee: 
Sep SA? ee ee es ok we 
y a 
ere au 4 
x _.s 
tx oy ee, 
’ abe: 
Bes 
ps || eS ea): ak 
4 See : 
paar Tie 
= See 
( j eyo at 
ess ey Z 
EN age 
eh Pe % See ; ee fe oS Sean me, a Seed Bereta es reps Te LA a les ails COE PERN OM eh ink 
A Le ON Sy ame Pa \ Sweet eras ieee Erte . Fa Fe at A She Pees ¥ Bn =e See Paes, bi Ona RI eC ca apes ee ae yy = Be ech a a jie Sor 03 en . i 3 2 ge 
(SE fg aE 2 a Ae et a a eranee Mae Gea te 8 ite yn SoBe Cy ha ane # BES! 3... ee eet oo. SS ape aia 4 eos aaa item => + see rey Dhaene aD 
ee ist) ah eget oe Be Ce ait at a ae eee SAD 2 Sh Sa ie ate a 25 ea ee Ss 2 ae ‘ gee ti: ee,” Rem G a eae NE eis 
Say S (a aa Ome 8) ee eee es Sate ee ie Be ee as ee at Sy 
\ " Sho TS ARR ais ogee > ic nee 4 ‘ea Ree Dork: St a) pee 7 Pe ee) ON eae) aes eae = 7 ee 9 fee SRO ee Mp aot Ps 
Op SOS SURE eae te a Re er al. MIE oS | os Datum ei, Pea ere 4 BG Race ie 
: Ce eee 
; ree Pas 
F . ree, kia | ae 


CO-ROTATION 
CORN 


COMM -ROTATION 
CORN 


TILE SPACING IN FEET 


AVG. 4 MO. TOTAL, MAR. - JUNE 
—— AVG. ANNUAL 


2 3 * 8 6 
AVERAGE TILE FLOW IN INCHES, 1951-58 


Fig. 6 Effect of spacing on tile flow for a 2-ft depth 


Tile Spacing 

The effect of tile spacing on flow is shown in Fig. 6 for 
a 2-ft tile depth. Comparisons were similar for the 3-ft 
depth. The 30-ft spacing gave a higher flow than the 60-ft 
spacing in terms of inches of water removed. When the 
comparison was made of the tile flow in cubic feet per linear 
foot of drain, the 60-ft spacing gave about 40 percent 
greater flow than the 30-ft spacing. However, this increase 
in flow must be equivalent to 100 percent to provide the 


same drainage coefficient for both spacings. In general, the 
difference in flow for the four-month period between the 
30 and 60-ft spacings was greater for the tile at a 2-ft 
depth, as shown in Fig. 6, than for tile at a 3-ft depth. The 
same general relationships apply for the annual flow as for 
the four-month total described above. 


DISCUSSION 

In the data presented here the emphasis has been placed 
on the tile flow for the four-month period March through 
June and on annual flow. Although daily flow rates are 
more important in designing the drainage system than 
volume of flow, these rates were not consistent for the 
various depths and spacing combinations. For example, the 
flow duration curves (Fig. 4) were not consistent for differ- 
ent depth and spacing combinations, crops, and rotations. 
This inconsistency probably resulted from the lack of repli- 
cation and from variability in the hydraulic conductivity of 
the soil in the different fields. The volume of flow for the 
four-month period or for the calendar year probably reflects 
the effects of crops and soil porosity to a greater extent than 
the hydraulic conductivity of the soil. In 1960 the cropping 
system in the experiment was changed so that all fields were 
in the same crop. After several years of data, these differ- 
ences in daily flow rates can be evaluated. However, the 
results to date do not indicate any justification for changing 
the present design drainage rate of % in. per 24 hr for 
this area. 

Much of the data that has been tabulated on punch cards 
has not been given in this report. Such effects as antecedent 
moisture, soil and air temperature, condition of the crop 
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at the time of flow, and other factors have been recorded 
for possible evaluation. Peak flow rates were recorded as 
high as 9.4 in. per day, but these are generally not of interest 
from the standpoint of design. 

Some of the data were plotted for the purpose of mak- 
ing a hydrologic-frequency analysis study. On the basis of a 
procedure presented by Mockus (5) the eight-year period 
of record was inadequate for predicting long-time trends of 
peak flows, daily flow rates, and flow volumes. 


f SUMMARY AND CONCLUSIONS 
Eight years of tile flow records at Tiffin, Ohio, were 


evaluated for drains at 2 and 3-ft depths and at spacings of 
30 and 60 ft in all combinations. Only part of the data is 
given in this report. The four-month total flow for March 
through June and the annual flow were compared for all 
crops in a two-year rotation and in a four-year rotation. The 
crops included corn, small grain, and first and second year 
meadow. The following are the principal conclusions: 

1 Annual tile flow varied considerably from year to 
year, and the percentage variation was much greater than 
annual precipitation. 

2 The highest monthly flow for the year occurred in 
March, followed by April. During the winter months the 
flow was quite high, but these months were not considered 
as important in terms of crop production as the four-month 
period March through June. Practically no flow occurred 
during the months of August, September, and October. 

3 In general, the highest peak flow, the greatest volume 
of flow, and the total number of days of flow greater than 
0.01 in. occurred in March and decreased in order for the 
months of April, May, and June. 

4 For corn in the two-year rotation and for tile at 3-ft 
depth and 60-ft spacing the duration of flow at % in. per 
24 hr or greater was ony 1.1 days, or about 1 percent of the 
time, during the four-month period March through June. 

5 Corn in the two-year rotation with tile at 3-ft depth 
and 30-ft spacing produced the highest four-month total 
and highest annual flow of any crop or combination of 
drainage system. However, corn and second-year meadow 
in the four-year rotation gave the lowest flow primarily due 
to low antecedent moisture conditions. 

6 The four-month total and annual flow in inches 
from tile at depths of 3 ft were greater than the flow from 
tile at 2 ft. 

7 The tile flow in inches from the 30-ft spacings was 
considerably greater than that from the 60-ft spacings for 
both the four-month period, March through June, and the 
calendar year. However, on the basis of the actual flow per 
linear foot of tile, the 60-ft spacings gave about 40 percent 
more flow than the 30-ft spacings. 

8 The duration or percentage of time for various daily 
flow rates during the four-month period, March through 
June, was not consistent among the various depth and 
spacing combinations. Additional data need to be obtained 
before daily flow rate comparisons can be made. 
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Graphical Determination of 
. the Most Economical Pipe Size 


ae: Graphs provide rapid method for most economical size selection 
4 of commonly used aluminum and steel pipe for water conveyance 


Jay M. Bagley and Ray K. Linsley 


Member ASAE 


NECESSARY part of the design of water conveyance for installation, operation and maintenance. For most irriga- 
works for any purpose is the selection of sizes, ma- tion systems the piping arrangement and pattern of water 
terials and equipment for utmost economy. The de- demand are not complex. Nevertheless, the selection of eco- 

sign should produce a workable facility at a minimum cost nomic pipe sizes is an engineering consideration of as much 
importance as the correct solution of the hydraulic problems 


rr involved. 
STEEL PIPE In the present analysis, the mathematical expressions 
cod re developed for fixed and variable costs were added to give an 
; | \\ equation for total annual cost. This was differentiated with 
Q_ 472, Pst Cost 70 WM INTEREST RATE,% respect to diameter to give an equation which could be 
SA IPE DIAMETER, $/FT/0 


solved for the pipe diameter resulting in the minimum 
total cost. The annual fixed costs were calculated as the 
product of the initial investment in dollars and the capital 
recovery factor. The capital recovery factor is in turn a 
function of the rate of interest and the expected life of the 
pipe (or the depreciation period). The variable or opera- 
os Re PA ia ..., tional costs were principally those for power to overcome 
ee ee friction. These costs are functions of the rate of flow, fuel, 
costs, hours of operation, pump efficiency, pipe friction 
characteristics, etc. 


Consideration has been given to expressing the initial 
cost variable so as to minimize the effect of future price 
fluctuations. Functional relations between price, diameter, 
weight, wall thickness, etc., were studied. For steel pipe 
used in irrigation systems, costs seem to vary directly with 
diameter for any given gage. In other words, the cost per 
pound was found to be essentially constant for a particular 
type and gage of pipe regardless of diameter. To use the 
accompanying graph (Fig.1), the designer must decide 
on the type of pipe he will use and then calculate the 
ratio of cost to diameter based on current price information. 
Expressing the cost factor in this manner allows greater 
flexibility in the use of the charts for a wider variety of pipe 
types while maintaining its utility even though prices change. 
Simply picking the proper ratio regardless of what factors 
fix it will give the desired result. 
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Fig. 1 Graphical selection of most economical steel pipe takes into 


consideration changes in design variables 
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Division. 

The authors — Jay M. BaGiey and Ray K. LINsLEy — are, re- 
spectively, associate professor of civil and irrigation engineering, 
Utah State University, and professor and executive head, civil engi- 
neering department, Stanford University. 
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ent minimum strength standards, but in any given class 
the wall thickness varies with diameter. Price per unit 
length may also vary considerably depending on the lengths 
of individual sections where couplings are included. The 
type of coupling may also vary, causing a variation in price 
per foot even though individual section lengths are the 
same. Another factor affecting the price relation for alumi- 
num tubing is quantity of the various diameters and lengths 
marketed. For example, two-inch-diameter tubing makes 
up a very small percentage of the tubing sold whereas four- 
inch tubing accounts for nearly one-third of total sales. 
These and other factors combine in a rather complex way 
to give a curvilinear relation when costs are plotted against 
diameter. There is a steadily increasing increment of unit 
cost with each uniform increment of increased diameter. 


A good fit to this curve was found by incorporating a 
relation between wall thickness and diameter with the rela- 
tion between cost per foot and cost per pound. The result- 
ing quadratic equation was found to be accurate within 3 
percent for diameters between four and eight inches. The 
error increases for sizes above eight or below four inches. 
In using Fig. 2 the designer must determine tubing costs on 
a ‘per pound” basis. In so doing, it is advisable to use price 
information for diameters that are most likely to be used if 
converting from per foot costs. 


The Darcy friction factor was used in the analysis be- 
cause the derived expressions were simplified by its use. 
Calculation of f from other friction factors can be made 
from the following relations: 


f=258/C2?=180n?/D/3=K/15.5(DV )" 


where C is the coefficient of the Chezy formula, 7 is the 
resistance coefficient for the Manning equation, and K is the 
coefficient for the Scobey formula. Lee has prepared a nom- 
ograph relating these factors to each other.* Although one 
needs diameter and velocity to find f from a given value of 
the Scobey friction factor, K, the value of (DV )°-' can be 
taken as unity to obtain an initial value of f. Using this 
value of f, the economical diameter can be found from the 
graphs. The value of D thus obtained can be used to recal- 
culate (DV )°-* and hence a better value of f. In the range 
of velocities normally encountered, assuming a value of unity 
for this expression will be within 15 percent of the true 
value. Therefore, the second determination of f should be 
sufficiently accurate. Reference should be made to recognized 
texts, handbooks, or literature for selection of friction fac- 
tors for specific situationst. 


There are seven variables included in the graphical 
charts. Other variables such as costs for trenching, labor, 
welding, engineering, insurance, pumping plant, etc., will 
have some effect on selection of economic pipe size. How- 
ever, unless these items are abnormally costly, they will not 
have much influence. (This is not to infer that their neglect 
would have no effect on the workability of the design.) 
Costs of some of the above items are essentially independent 
of the pipe line so that they can be safely ignored. Capital 
costs of pumping plant and equipment are not affected by 


*Lee, F. S. Y., “Pipe flow formulas compared by nomograph,” 
Civil Engineering, November 1959. 


+See, for instance, “Sprinkler Irrigation,” Darby Printing Co., 
1959. 
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the quantity pumped or the pumping head within the ranges 
commonly applicable. Likewise, operation costs exclusive of 
power costs are relatively stable and are little affected by 
quantity and head conditions. The validity of such state- 
ments can be realized by considering the function with 
which we are dealing. The plot of cost vs. diameter results 
in a U-shaped curve which is quite flat in the vicinity of the 
most economic diameter. Since the functional relation in- 
dicates that the factors (with the exception of discharge) 
vary generally as the one-sixth power of the diameter, it is 
plain that it would take a fairly large error in any variable 
to produce a significant error in economic pipe selection. 
Those items that are ignored should certainly be considered 
on their individual merits as dictated by judgment, but 
would not ordinarily fluctuate sufficiently to cause much 
change in computed economic pipe size. Since the final 
selection must be based on standard pipe diameters the effect 
of the neglected factors appears even less important. 
(Continued on page 555) 
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Fig. 2 Graphical selection of most economical aluminum pipe 
takes into consideration changes in design variables 


fot i tyson rem EDF ce pone ae oo eee) TR Rae F SOROEELCR PC ae Cer ee ee 
See 3 ORS ea i ll eae cE ee ta gia Pn iti So sR ee en eS 6 ia Sig > : : ‘ ; f 
Se yam 1 GS a ond ee rc ay Bara | cat Nene Na eM ao Co oe RRR Cer ae eee : Bae eae < : : ; 
Sees eo Sak ee oS par a aaa ari ee ee PI eee ne ees eigen es Aa re a : iret ae oa : f 
a Ye Roce: Ne Qa Aes. | | ey AL bat i. ume. 4 AoC aml eee iia ph: 2 slay eceligs a eae ‘ ete tee aarecee + es . 
he oa ee ee a Bes ign Wa ee a teu ene Pa et : ; : : 
igc, eS ; 
“3 Be ak 
he 
io as. 
ae 
ee 
a 
ee 
i ie 
\ rel 
Poa 
eae } 
Be 
i 
a 
Torew eg) 
eS, 
ae 
beg 
ee 
ee 
Bees), 
ie 
ye Pe 
Rt se 
Se 
se 
ee 
wy = Ang 
pe 
Fa alee 

pend 
ee 
aa 
3 ee 
7 Sa 
Deceic..: 
es 
Pee... 
oe. I] | \ \ 
i aa \ 
AMOR A\\ . ‘ 
AE /; | \\\ 
ae Cost oF Pire, $48 /Ij | \ \ 
2 pt wales / / \\ 
Tt aces J / /, J Ti \\ 
eee / /}} \ 
es: Ps / // } |} WN bia 
tee / \ 
Aa at ” / // | SS 
omens Le LL @® vy 

oe gtoncy a \ ~ ~ 
Recon ,, / ~ a 
Rig YU OS 
oe ae =< . 
eesti A - . s SE ae a a 
Retest S Yj 
cae (Yj Y 
hie YU CC 
ey ee. ; 
Ae 
Bri > @ 
aabeic iB 
BO ate 400 too ‘ 1G 2000 
Ses _ 
Set cee 
ee oe 
Be: \ © 
eee 
a’ 
e Se EFFICIENCY, % 
ae. 
a * © <+ — 4 
Ste 
a % 
a be 
ee ee a 
— ~~ AK 
Bee ty oos oo4 aos a eo \ N ae 
fe eied es Pa ff a el 
Z i Jf ~*~, 7 
a A @ 
Eas CAPACITY, GPM. 

ae : 
. er @ i 
: : pas | . 
Shad ee 
he = 
Pe, 
paigttss 
wa Pe ee 
ues 
pr tang : 
Bes, 
bee 
ee eS 551 
Seer 
oS mea 
cee 
oe - 
are 
Gs 
i asia sac. Seal Sd Se so a ei mee uae +: ea a ae ioe fl a bo eas “4 3 i 2 ; ? : 
eS gee emi Rd. <7: ire ee a Ps, eG a oH yeas a Oho an “+e a ere eS 4 XN at i 
a aimee es De Alay cee ges Sgn. ae pot Beas ae See Pt ea 2 ae > Rie Were gs St aE & pike cies ae 8 N Z 
ee ee ee ee ae ee Ps a Sees ee Beers re Sess edie ee 2 Fine ee ge ee scene fue} 
SOME. Coan aM Raa ame nana (hae Ber i pes Tiree tee: SO Pim ee oe Aer ea heemionee! ET See SS 5 Fine OER \ : 
BE Er nome? 7 |S rgeamie 2 Se eames Rees a a em f ee a WR ee he her bE ee eee eS Ge AP s i be 1 Cig 
CS ee tT ek ee a el ed teats Seo Me ren Seer ak na esr eee ey 6 eo en aut Lc igh: So has bs * 


INSTRUMENT NEWS 


A Low-Cost, Strain-Gage, 
Engine-Cylinder Pressure Transducer 


Vernon D. Pepper and Gerald C. Zoerb 


Assoc. Member ASAE 


N engine-cylinder pressure transducer is an extremely 
useful device for research study or laboratory demon- 
stration of internal-combustion engine theory and 

operation. The effects of engine design and operating vari- 
ables on engine performance can be illustrated effectively by 
use of pressure-volume or pressure-time diagrams. A pres- 
sure-time diagram is often more useful than a pressure- 
volume diagram for studying effects of fuel-air ratio, igni- 
tion timing, compression ratio, and combustion-chamber 
shape, on the magnitude and uniformity of pressure rise in 
the engine cylinder. It can also show the peak pressure in 
relation to crankshaft angle. 

The usual means for obtaining a pressure curve is to 
feed a voltage, proportional to engine-cylinder pressure, 
into the vertical sweep of a cathode-ray oscilloscope. Several 
methods may be used to obtain an electrical output propor- 
tional to engine-cylinder pressure. One method is by means 
of a piezoelectric pickup which contains a quartz crystal 
that produces an electromotive force (emf) proportional to 
the pressure on the crystal. Another method is with a pres- 
sure-sensitive diaphragm that moves a connected arm and 
thus changes the capacitance in an electrical circuit. 


Many of the commercial pressure pickups require tap- 
ping an additional hole in the cylinder head which may 


An Instrument News Contribution. Articles on agricultural 
applications of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg., Plant Industry 
Station, Beltsville, Md. 

The authors — VERNON D. PEPPER and GERALD C. ZOERB — 
are, respectively, test engineer, International Harvester Co., Hins- 
dale, Ill., and associate professor of agricultural engineering, Uni- 
versity of Saskatchewan, Saskatoon, Canada. 
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result in alteration of heat-dissipation patterns and pos- 
sibly in significant increases in the combustion-chamber 
volume. These units may also require auxiliary water cool- 
ing, which further reduces their simplicity and desirability. 
For laboratory demonstration purposes, however, the above 
characteristics are not objectionable since relative changes 
in the pressure-time diagram are more important than abso- 
lute values. The high cost of commercial high-temperature 
pressure pickups is prohibitive for many university budgets. 
It was for this reason that an inexpensive transducer unit 
for indicating and/or recording engine-cylinder pressure- 
time diagrams, was designed and built by the agricultural 
engineering department at South Dakota State College. 


PLASTIC SEALER 


a LOCKING NUT 


DIAPHRAM 
CLAMPING SLEEVE 


STRAIN GAUGES 


DIAPHRAM Fig. 2 Cross section of 


. ressure transducer 
\GAS SEALING DISC P 


PRESSURE PICKUP TUBE 


e 2 
ul me 
--24pe 


STRESS 
° 


Fig. 3 Orientation of 
strain gages on dia- 
phragm and stress dis- 
tribution in a uniformly 
loaded diaphragm with 


clamped edges CLAMPED EDGE 


AGRICULTURAL ENGINEERING * OCTOBER * 1961 


Sane gt Oe Bag a eae.) alee aia ee 
ee Ie ia ae ee eer See ee, |e eee tater ts ee ieee’ es. | NE SL ee, a oe 
Ps | ees so ge | ee Signs alo: Games |S Sean A eee Sa a. oe SD Se 
ae SUM FE ee Be fa at ee To by” Pi epee Cee ea eek ieee San ee A | eae Sean es eee Pome, ae Perea eeeei amr Rea sur) By Beers ie Clee 
¥ DIREC IS Manne: Nera eee e Bots ee ete ere era = Be oe ee ee ae ar cy , a a: oe A's i RMA. | iy ataiae Se are Ree 
: 8. a eye RP er Ringe) mee Mee ce eee ee me Same po Ae StS ROM tcc). (ame pots 
Se RS Re a a a ee ao ere, a a ee ee 
; Bias eo nie Crave 5 } eas 4 AW Og os cues eee la ee ede Py Sd 2e+, Seem oe 
2 oe ee ha Z 7 Mi | oft ef eee | te Re gue i nae e oS. fe 
. | lal eee pa carbene feu nis Sie 2 MS 
pat. s "ee eee 
’ t Peelers 
Bo Se 
vag bees. |} Aaa 
is a es 
yy a ate 
1s a 
(ne ee ee oped 
BS pads 
Rie fe) oe 
4 Bo 
; eee 
oat Pole Dea 
om eas 
ee ae. 
* Dit): Seana 
Laguna 2 hy 
vi a Ga eu hast od Fe 
- ial ah ee Pe 
ahs Bate cay 
: fee fom al Pe 
Py Be psy 
: Le eae 
Pega lay 2 
Si Bee ee 
: ; RE te; 
bea ees 
eg Bae ae 
: PCs _———— ee Seer 
Ba 
ae 
‘ ‘ e Oa ats if 
ee 
us : a oa 
Ss 
, ae 
: Be 
 e 3 
oe wo 
ae? eee 
ba ee ee 
a res 
(2, ee 
~ i See? 
eee 
ye ea 
cS ae 
. We 
Bb a. eae 
iy = ete Be i 
eS pe 
pd ics pore 
te Re 
8 : ee 
< arees 
ty ma age 
“ a nose 
; : Pe cee 
= . f uaa 
a 5 bi eae 
S > Bc sche 
- ” eg | ata 
Bete, ot oa 
——]—. es ae 
WFAA Pee ass 
. \S i ar hal ak 
p 4% 2 et a 
é : 4 Pe 
age JZ < eR 
. Fee. 
: aa 
Ae re 
oe 
. ite. oe. 
24 ean 
a 
* Cie Sra 
< ; sh ee 
ee we 
alae 
. “ i Ps ae : 
+ <\h nt ue ae E 
ues we 3 as 
TEE || SA ees 
= A a ee 
; a ae 
: eS - 2 Witaaeee 
_ RADIAL —3e ae 
. NY oe Ro a Sa 
—. Fees 
" $ ep ote eae 
: HA 2 ees 
ee fF, aa 
uff. Semen: 
: I y whe wee” 
e y ' # {3 1 Saber a 
: z7 oe 
ee ae v7 ee — 
Gr | ee 
! — P ' FP. eae 
Seana h ? Lie Pe ae 
SS Je —— iH ares ae me 
SS VY i 5 i Bice 
2 aa = S SS = Wr; ; I ae 
: t= SS S =~ s \ Gas 
E = S Ss = ay oo ae 
PE , 
NS are 
. NOR Ba 
s N) etek 
SBS ane 
; be a Sa 
ak agagte 
easy 
2 ee 
onl ee 
Panta 
ae a Can 
art etree he : eaestear t= 
Sintec L oT SS aa Resa camer. Sale an aan Heat eae oes Eefal Piss Bet ae Nase ee. Nee Ror) Pia ae ha 3 ie Sa geras: 
Pia oh OPE isa ame mF at rg Cae am | Sie aise <r Spee eet ae iene ae Og eRe ee Sey a A mete | ei amuse oy hee ‘oni mies coera 
ay pega ga cE ea oe re se ey) Rc anes oe an Fite Me ie 3 eee ve i Bed ikea iecacalog> | apa Cari i ee Ba 
A I ee eee Hage p> MANS pees weer hc lea ea) Oe dc Se Sa) SOAR We ea ee aie ee ee See 
RETRO ig nde) eo ee? OE OMREE, | Piece Sei Eo yee ee aren ae ees a eS lr ie, Le aaa : om: eo oy es | ie ee BS ees 
4 f " 2 i eames |S x {ee ee a Ee CS ss; . Bi Sa ee ee a eae dic ieee ee tate ier, a aa a, f= Ries ee | ee ee 1 aah 
ae We: cae ey ae ae. <a Gein 1 gt? Soe e te oe ed ea — Les, pM Gee Mag 872 
: Mey ee I a ee ee Go. Wee a Vase aye 
ice Bel eee ere AR ee ee 
* a Bi 
AS ote 


Fig. 4 (Left) Method of obtaining auxiliary air cooling for transducer * (Center) Equipment and instrumentation for obtaining 
pressure-time diagrams + (Right) Typical pressure-time photograph obtained with the Polaroid Land camera. 


Spark Plug Modification 

The complete unit consists of two parts. The first por- 
tion in Fig. 1 shows the passage or pressure connection via 
the spark plug, from the engine cylinder to the pressure 
transducer, as illustrated in Fig. 2(1)*. The shank of a 
standard 14 mm spark plug was turned down on a lathe and 
two \e-in.-diameter holes were drilled through the shank 
into the plug cavity. A grooved annulus was turned out 
on a lathe and placed on the spark plug shank between two 
spark plug washers. A ‘%e-in.-diameter hole was drilled 
longitudinally through a %6-in.-diameter bolt, a matching 
%e-in.-diameter hole was drilled through the side of the 
annulus, and the bolt was brazed to the annulus. The total 
volume of the assembly is 0.011 cuin. which is small 
enough not to alter appreciably the cylinder volume or offer 
enough inertia to reduce or dampen the pressure waves as 
they pass to the transducer. 


Pressure Transducer Design 

The components of the pressure transducer are shown in 
Fig. 2. The high-temperature, foil-type strain gages (Bald- 
win FAH-06-6-B) were bonded to the diaphragm as indi- 
cated in Fig. 3. For these gages with a %e-in. gage length 
and an over-all length of about %e in., a %-in. diaphragm 
was chosen. The stress distribution for a thin uniformly 
loaded diaphragm with clamped edges is also shown in Fig. 
3. The diaphragm thickness was calculated from the 
expression (2): 

b= V HOF WPF/E 
in which 4=diaphragm thickness, in. 

p=Poisson’s ratio (in. per in.), 0.3 for steel 

P=unit pressure (lb per in.?), estimated at a 
maximum of 500 lb per in.? 

r=radius of diaphragm (in.), %4 in. unclamped 
radius 

E=modulus of elasticity (lb per in.?), 30 x 10° 
for steel 

e=strain (in. per in.), 0.001, for allowable stress 
of 30,000 lb per in.? 

The orientation of the strain gages on the diaphragm 
(Fig. 3) is such that the center gage is strained the maxi- 
mum amount and the other gage is approximately at the 
point of neutral stress. The primary purpose of the second 
gage is to provide temperature compensation. The gages 


*Numbers in parentheses refer to the appended references. 
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were connected in adjacent arms of a Wheatstone bridge 
circuit, the bridge circuit being completed by the Ellis 
(BAM-1) amplifier and meter shown in Fig. 4 (center). 

Fig. 4 (left) shows how auxiliary air cooling was pro- 
vided for the transducer by means of a tube extending from 
the engine flywheel housing. 


Pressure-Time Diagrams Obtained 

Engine cylinder pressure-time diagrams were obtained 
with the equipment and instruments shown in Fig. 4 (cen- 
ter). The bridge output from the Ellis amplifier was fed to 
the vertical sweep of the cathode-ray oscilloscope. A Pola- 
roid Land camera was used to obtain a photograph of the 
pressure-time diagram. The single-cylinder engine was 
loaded by throttling the output of a gear pump driven by 
the engine. 


Fig.4 (right) shows a typical pressure-time diagram 
observed on the oscilloscope. The diagram is similar to an 
ideal pressure-time diagram. The point of initial combus- 
tion can be seen as the hump in the curve as the pressure 
is rising, and the opening of the exhaust valve can be seen 
as the hump in the curve as the pressure is falling. 


Initially the transducer was not calibrated quantitatively. 
This will be done so that absolute values of pressure can be 
obtained as engine load, fuel-air ratio, or ignition timing is 
varied. In the preliminary tests conducted, satisfactory 
qualitative results were obtained to show the effect on peak 
pressure and rate of pressure rise as the above variables 
were changed. 
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CORRECTIONS 

Following publication, it was learned that captions for 
Figs. 1 and 2 used in the article entitled “‘Pulsating Pres- 
sures in an Interal-Combustion Engine Induction System,” 
page 490 of the September issue of AGRICULTURAL ENGI- 
NEERING, were inadvertently transposed. 

It also has been noted that a slight error appeared in 
the article entitled “Measurement of Shearing Energy’, 
page 299 of the June issue of AGRICULTURAL ENGINEER- 
ING. The caption for Fig. 5 should have referred to ‘edge 
profile” rather than “energy profile”. 


eee ee)” ee i es ce RM eS Re, ae Pe ee! at) een ee © 8 Eee emer Wate ie? e A f 
ries Same: Se UR he cepa Ma é ieee: age i. oad Ne ar ae : aeee ; \ af 
ia hata ae Oc ae eas i Oe : ; ate * Re ter) Re Mepis Meee MEME ris Me a ae ote ace = arp: \2 - We 
gee RES Aiea ys geguee:  e > eee aa oe i pe 4 Mae tee ity rt Meanie i te oc : ee an XN e ; 
a Fy 5 came OS a eR To Pcs aad Bie Bi) eae ee Peake Satara Whe we mere = eae aye eta haa een) Si " 
Se, UMM 9 ei olga: Dc sta er: ie Be eee, Fp pen SR aaa. eo 2 ee a ee a Mera ee Nits t ae 
Se eee eee ee a 2 eS Senet eee aime AT RKe Seen ‘ 
ees be 
ee 
es es? 
eh ile 
7 te 
“a ea 
Eo Ve ad 
ae 
ak Ces fa 
epee i Te 4 = E } 
hes a ce he oleae 9 ‘ } 
Be koe i te... — ; oe 5 Sige Sake Tp ee 
oe de ae pois — BS geet LE 
jot » bed —— _ , Tee Feta ve 
i ag eC ¢ i * £ ik § ' 
PES | cana ix: F ‘ ai 2 » * a ‘ ee ‘aaa i) ee F 
2a fe a ‘ “a poe a oP tig , “ie age eat i. ee 
ea Sys a a — aa Phy, 5 i ine Meta aes ~~ * : 
seat ee “ ee” | cant —_: Y . Ne pe yo ¥ 7 
fae 7 f ’ eee =~ = ic ag es eg a i 
ae ~~ = ” Lae ae wl = | BES <6 Sage x "5 q 
Ae eR es Se ea Tae = oye ee Be. \ — Bee) icant — q a 
eer ” ——— - “= | ae * Same 4 = eho BP OR aa a. 
a dati rt je - 4 5 a” ———— alt Eplemah me We: tet ; : . 
Seas ————— is 74 a hs Fe ery & ‘. 4 
ee 4 — - a a LS ——_—_ { oa ae ener te J a a 
Sales . 3 -§ te - ec 4 Ce eee nuts al See i 
Ae eas — “e a. % . i So eat . in us : a 4 Res toad 
oe Ss. Lae 4 - Se ee — : oer 
hese 3 > a ee : 
Siete | ei . +. © " = 
ere — x | y $ a 
ie” oe mf ps ” 
ee 4 Z S| 7 : eo : — —_— —_— 
Pies x “wmv gee ® ou —— Pa = =) i =A oe on 
a _ f. * eget oe d a, 4 ‘ | 
it . Rh he ; ate i k = 
ens _ i, . f OGRE ee Be : hs Segoe 5 k 
a Leis . Pe ; ee: : ge ‘ : vom es) 
| a TE ram 
Prewitt 
pe 
= Sales 
a 
ee 2 
Sa 
i 
Bee 
| 
BS “Sly : 
eee 
Dae 
cae 
erie 
isos 
Mea” 
baa 
aaa ol 
ny Ss eae 
Wie 8. 
oo Gee 
ec ee 
eee 
Bet ci 
eer al 
ean 
‘ Hs 
et a : | ' 
eT. 
Ss, 
Ri vee 
eee 
Paes 
a [ 
Be es, } 
Boa 
a ied 
St ie 
ag ee 
ee 
. eee 
a 
Sica 
ON eed 
BP lata 
aah eT: 
ia 
oy 
= 
bias 
vipa: 2 
nn Aan 
le , 
fd aan 
ahaa i 
ee = 
Pept | 
ee aaa 
al f 
eG, 
ri 
ey 
ch 
Se —_—_— 
San. 
Benn 
a a 
4 aes ~ 
3a . St 
rugr ts 2! 
“Say ge aa 
As ee aA 
ree aia 
Be ea” & 
Bye: é bi ie! el aa: G ae r : 
RC eR SL Ce = one ne! Ree! RS oe ee alesse : i 
Aeletgiee el\ > me ee Le > Saeee a BR ee a ees Stet. a es was cage ve = 
eS SS he Te ae ee Scie PO ae a: eae ae Sag a Pte! SS eee Par eee ce core} eae F< 6 Be oi ¥ a) eae : 
Re ie ee eee Ble SES” ig ecab halla. SAR - 7 aie ee oa : a a eta : oes : 
Gehan, | eerie Wubi 4 teaens ty faa iirc i 2 0S aaa sti YONG POMS Sc) RRM SO RT MRE co arn aa a tt ee Sie 
ie yar Ges OS ER bch ahs EE ea : ea ee Rene Sen Soe emaae mE TGs ring ses i: G pa 


a 
7 


48 


WE ine 


ye 


Effect of Tractor Traffic on 
Crop Yields and Soil Density 


S. J. Bourget, J. G. Kemp and B. K. Dow 


Assoc. Member ASAE 


much concern about possible soil compaction and re- 

duced soil productivity. Compaction of soils to a 
depth of 9 in., as measured by bulk density determinations, 
was found possible by means of tractor tires (4, 5)*. Maxi- 
mum soil compaction occurred at moisture contents near 
the optimum plowing moistures. Instances where plant 
growth has been affected by compacted layers have been 
mentioned (1, 2, 3). 

The purpose of the present study was to determine the 
effect of different rates of tractor traffic, after plowing and 
prior to seedbed preparation, on crop yields and on the 
persistence of any changes in soil physical properties under 
cropping and summer fallow treatments. 


"Tinto and heavy machinery traffic has caused 


Materials and Methods 

The work was carried out from 1956 to 1959 on a 
North Gower clay loam which had the following texture: 
28 percent sand, 33 percent silt, and 39 percent clay. Its 
lower and upper plastic limits were 27.4 and 47.1 percent, 
respectively. The optimum soil moisture, as indicated by 
the Proctor compaction test, was 21.0 percent for a maxi- 
mum dry density of 1.60 g per cc. The soil bulk density, 
prior to compaction, averaged 1.35 for a depth of 3 to 6 in. 
and 1.38 for a depth of 9 to 12 in. 

The experiment was carried out with three replicates 
in a split-plot design using five compaction treatments on 
10 by 20-ft sub-plots and three cropping treatments on main 
plots. The compaction treatments consisted of 0, 8, 14, 20 
and 26 rear tire passes of a tractor weighing 6,000 lb. One 
pass was accomplished by traveling over the plot a number 
of times with the tractor until its rear wheel had been over 
the entire plot. The rear tire size was 12-38 and the front 
tire 6.50-16. 

The cropping treatments were oats seeded down to La- 
dino and timothy in one case and oats seeded down to alfalfa 
and timothy in the other. Another series of plots was sum- 
mer-fallowed. A seedbed was prepared by disking the sur- 
face three inches of compacted soil. The rates of seeding 
were: oats, 244 bu; alfalfa, 10 lb; Ladino, 3 lb, and timothy 
10 lb per acre. An application of 400 lb per acre of 2-16-6 
fertilizer was made at the time of seeding oats. 

Composite samples for soil moisture determinations were 
taken at depths of 0 to 3, 3 to 6, 6 to 9 and 9 to 12 in. 
when the compaction treatments were applied. Core sam- 
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ples were obtained for bulk density and pore space deter- 
minations at depth intervals of 3 to 6 and 9 to 12 in., in 
1957 and 1958. 


Results and Discussion 


The soil moisture content, at the time the compaction 
treatments were applied, varied from 21.3 percent near 
the surface to 32.3 percent at the 9 to 12-in. depth. These 
moisture values represent the average of six composite sam- 
ples, each made up of soil from 10 sites within the area. 
With the exception of the first 3-in. layer, the soil moisture 
content at the time of packing was higher than the optimum 
moisture content for maximum density by the standard 
compaction test. 

An analysis of variance showed that the oat yields ob- 
tained on the uncompacted plots were highly significantly 
greater than all others. However, the differences in yields 
obtained on the 8, 14, 20 and 26 tractor passes treatments 
were not significant. No difference in yields of oats, seeded 
down to each of two different hay mixtures, was found. The 
yields of Ladino and timothy and of alfalfa and timothy 
hay in 1957 and 1959 tended to be higher on the unpacked 
plots than on any of the compacted plots, but these differ- 
ences were not significant statistically. 

Bulk density and porosity measurements made in 1957 
and 1958 were not related to the number of tractor passes. 
If there were differences in 1956, they did not persist in the 
following years. Similarly, the summer fallow and cropping 
treatment did not produce significant differences in bulk 
density and porosity. 
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1961 TRANSACTIONS of the ASAE 


HE General Edition of the 1961 TRANSACTIONS of the 

ASAE, Vol. 4, No. 1, containing 152 pages is off the 
press. Copies are available at $6.00 each ($3.25 to ASAE 
members). The second edition, containing at least 96 pages, 
will be a special edition devoted to technical articles on 
Power and Machinery subjects and will be published in 
December. Copies of the special edition will sell for $4.00 
each ($3.00 to ASAE members). Combined price for both 
editions is $8.00 ($5.50 to ASAE members). 
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. . - Graphical Determination of Pipe Size 
(Continued from page 551) 


The two derived relations for most economical pipe size 
diameter are as follows: 
For steel pipe 
4.69X10-* ftCQ® 
De= ri iit 1)" 
| i+1 rol 
where D=pipe diameter in inches 
f=Darcy friction factor 
C=cost in dollars per horsepower-hour to overcome 
friction 
t=total number of hours of operation per year 
R=ratio of cost of pipe in dollars per foot to pipe 
diameter in feet 
e= pump efficiency, percent 
7= interest rate, percent 
n=expected life of pipe in years 
OQ=flow rate in gallons per minute 


{1} 


For aluminum pipe 

7.91X10- ftCQ* 
i(i+1)" 

(#+1)"—1 | 
where P=cost of pipe in dollars per pound. All other terms 

are the same as for steel pipe. 
To make a multivariable coaxial plot of these two equa- 
tions requires holding all but one of the independent vari- 
ables constant while iterating over the range of variation of 


[2] 


D*+1.46D*= 


Graduate Student Considers 


Reality Before Convenience 

(Right) Rama K. Srivastava, ASAE Associate Member from India who 
soon will receive an M.S. degree in agricultural engineering from the 
University of Massachusetts, has spent two summers evaluating various 
hand methods of harvesting grain. He intentionally selected hand 
implements which he felt best suited the agricultural economy and 
land tenure system in his native country rather than modern American 
equipment. The traditional Indian implements of grain harvest, he is 
convinced, are inefficient in both the time and the energy they re- 
quire. In his studies he used Indian, Japanese, European and Amer- 
ican scythes, an American cradle, and a hand-powered Japanese “’Nis- 
san” portable harvester to harvest small plots of oats, rye, buckwheat 
and barley. These crops were used in lieu of the usual Indian grains 
—rice, millet and wheat. 

The entire experiment was sponsored by the department of agricul- 
tural engineering at the University of Massachusetts, and aided by 
the International Cooperation Administration. Results of the studies 
revealed that American hand tools ranked first in efficiency with the 
cradle leading and the scythe close behind. However, the European 
scythe, with its straight blade and the fact that it is about two-thirds 
the size of the American version, appears to be the most practical for 
Indian farmers to adopt, since it seems to be best suited (in size and 
weight) to the average-sized Indian farmer. Shown with Srivastava 
(at extreme right) are Anandi P. Bhatnagar (left), holding a cradle, as 
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this single variable. This is a tedious procedure with seven 
variables and consequently the two relations were pro- 
grammed for solution on an IBM 650 computer. Each vari- 
able was incremented over what was considered its normal 
range of variation. The machine made the calculations and 
provided the mass of data from which the two figures were 
plotted in approximately twenty minutes. 

Although not adaptable to every pipe selection problem, 
Figs. 1 and 2 should give good engineering results if their 
use is limited to sizes and types of aluminum and steel pipe 
commonly used in irrigation systems. They not only permit 
rapid computation of economic pipe size for given condi- 
tions, but have flexibility in that effects of certain changes 
in the design variables can be quickly compared. They can 
also be useful for evaluation of existing designs. 


. . . Rate of Tile Flow 
(Continued from page 549) 


4 Lynde, H. M. Tile drainage investigations in North Caro- 
lina. AGRICULTURAL ENGINEERING 2:133-135, 1921. 

5 Mockus, V. Selecting a flood-frequency method. Transac- 
tions of the ASAE 3:(1) 48-51, 54, 1960. 
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State University; and Ohio Dept. Natural Resources, Div. Lands 
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AE Students Win LSU Trophy 


(Left) Each year on Engineers Day at Louisiana State University a 
trophy is awarded for the outstanding department exhibit. Students 
in the agricultural engineering department have won this trophy two 
years out of the past three. Shown standing in front of this year’s 
trophy are three agricultural engineering seniors, who graduated in 
June. Left to right are: B. G. Lambert, who had one of the highest 
scholastic records in the College of Engineering, and who is now 
employed by the Louisiana Power and Light Co. in New Orleans; 
W. G. Dodge, who has obtained an assistantship in the department of 
engineering mechanics at LSU and expects to work for an advanced 
degree in mechanics and perhaps an additional degree in agricul- 
tural engineering; and B. J. Garrett, who is now affiliated with the 
U.S. Department of the Interior, working on a dam to be built near 
Page, Ariz. 


tS 
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Bireshwari P. Singh (center) harvests grain with a Japanese “Nissan” 

portable harvester. All three are graduates of the University of Alla- 

habad in India. Project is under the direction of C. A. Johnson, asso- 

ciate professor, agricultural engineering department, University of 
Massachusetts 
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... Total-Agriculture Concept 
of Agricultural Engineering 
(Continued from page 541) 


these has from one to several hundred engi- 
gineers on its staff. The assistant chief 
engineer of one of the nation’s largest 
food companies recently stated that 33 per- 
cent of their executives were engineers. In 
the field of processing, the agricultural engi- 
neer, with his understanding of the impor- 
tance of sanitation and biological and bac- 
teriological factors, is ideally qualified not 
only to design equipment and carry on 
research, but he would also be qualified to 
serve in a management position, in develop- 
ing plant layouts, in process development, 
design of equipment, research on automa- 
tion problems, and quality control. There 
are also opportunities in teaching and 
research. 

An example of the interest in this field 
is the fact that the agricultural engineering 
department at Michigan State University for 
the past nine years has held an annual two- 
day dairy engineering conference, which 
now attracts an attendance of 275 persons 
from many states each year. 

The demand for capable engineers to 
serve in this area is many times greater 
than the supply. Several college agricultural 
engineering departments have already taken 
steps to train engineers for this need. 

In the field of transportation and han- 
dling, the agricultural engineer can be an 
important member of a team dealing with 
food products. In transportation, a product 
must be moved in such a way that its qual- 
ity is maintained. Then there is need for 
engineers who can give special attention to 
the effect of refrigeration, vibration, light, 
radiation, pressure, etc., on the product 
being transported or handled. 

We are entering the space age. One of 
the problems facing astronauts is how to 
keep alive while out in space. Perhaps here 
again the agricultural engineer can be an 
important member of the team that does the 
research, builds the equipment and works 
out processes for maintaining life for ex- 
tended periods of time in a special man- 
made environment. 


Many feel that we have been through the 
electrical age and, at least for agricultural 
engineers, that the interest for some years 
now has been on the down-grade. A great 
effort was made to bring electrical energy to 
the farms of America. This has been pretty 
largely accomplished and many companies 
and organizations have felt that the big job 
has been done. However, it would seem 
to me that the job has only begun. Elec- 
tricity, the great servant of man, can be 
used in so many ways to accomplish desir- 
able results, making farm life easier, and 
reducing cost of production, etc. New de- 
velopments have indicated that there are 
great possibilities in the use of special 
kinds of light, in electrical energy for 
heating of homes, in automatically-con- 
trolled processes and in numerous special 
uses around the farmstead. Electronics as 
applied to agriculture is just beginning. 
There are many important jobs to be done 
by agricultural engineers in this field, and 
we must move ahead. 


Communications is another area in which 
the agricultural engineer might extend his 
activities. Through radio, television, spe- 
cial telephone setups, there are many new 
possibilities for automation which will re- 
duce cost and improve the lives of farm 
people. 


The home should be the object of much 
effort on the part of agricultural engineers. 
They are temperamentally suited for the 
job of making home life more enjoyable 
through improved structures, machines and 
environment. This is a great, untapped field 
in which no particular engineering group 
is working in an organized fashion at the 
present time. Many of the problems con- 
fronting the urban population would also 
be solved if they were solved for the rural 
population. Some of these problems are 
more effective and efficient waste disposal, 
improved environmental control, reduced 
cost of building, and safety around the 
home and farmstead. 


How to Meet the Challenge 

The agricultural engineering profession 
will continue to grow along the lines of 
its past development, but it will be missing 


OLIVER CONSTRUCTS TRACTOR TEST TRACK 
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a great opportunity if it does not find a 
way to extend its services and interests to 
agriculture in the broader concepts men- 
tioned above. 


To develop its maximum potential, it is 
suggested that the profession carefully re- 
view the fields of activity enumerated, and 
then devise, through ASAE, a plan of 
action dealing with those areas in which it 
can be of real service. 


Such an action program might be initiated 
along the following lines: 


1 New groups, divisions or sections 
might be organized to deal with areas not 
now covered or inadequately covered. 


2 A system of training leaders in these 
various areas would be needed. The sup- 
port of related industry should also be 
secured. 


3 A good job of training both funda- 
mentally and in special fields needs to be 
done in any area which it is intended to 
develop. New courses will need to be es- 
tablished and professional groups set up 
within the Society. 


4 Improvements must continue to be 
made in the present areas served by the 
Society and the profession, as the produc- 
tion phases of agriculture will always be of 
prime importance to agricultural engineers. 


The opportunities for service in the broad 
field of agriculture for agricultural engineers 
are truly enormous. Serving a 90 billion 
dollar a year industry — our most basic in- 
dustry — should challenge agricultural engi- 
neers for years to come. Our success will 
depend on how well we train ourselves to 
be of service and on our recognition of 
opportunities and needs as they arise. We 
need to be forward looking and diligent in 
all our efforts. 


References 
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A new ¥%-mile concrete test track has 
been completed at the Charles City (Iowa) 
plant of Oliver Corp., for use in research 
and testing of wheel tractors for farm and 
construction applications. The main track of 
the new testing facility is 18 feet wide on 
straightaways and 30 feet wide on turns and 
will be used for continuous endurance test- 
ing of tractors under simulated load condi- 
tions. An additional inner track has been 
added for extreme shock loading in conjunc- 
tion with stress analysis of equipment con- 
ducted on a course created by various ar- 
rangements of beams and other obstacles. 


The new test track will be under guidance 
of F. J. Pryatel, Charles City plant man- 
ager, with H. K. Dommel, supervisor of 
wheel tractor experimental engineering, di- 
recting test operations. 
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CHECK POINTS 


by J. L. BUTT 


ALL ROADS LEAD TO — 


SAE will achieve a 54-year peak of ac- 
tivity during the forthcoming winter 
meeting. Round-the-clock functions (al- 
most) have been scheduled over a 4-day 
period to give registrants a choice of in- 
formational events unparalleled in Society 
history. Every member should make a spe- 
cial effort to attend this meeting—and bring 
along interested business associates. 


Let’s run through the major events — new 
and old—so you can begin making the 
tough decisions as to which are of greatest 
interest to you. One thing is certain — 
there will be plenty of interesting activities 
to keep you fully occupied and make the 
meeting a highly profitable one. 


First, there will be the usual five concur- 
rent divisional technical sessions from 8:00 
a.m. (yes, eight!) to 3:00 p.m., with a 
short luncheon break. The divisional pro- 
grams are tops with many highly interesting 
papers on new developments (your official 
programs should reach you in_ early 
November). 


Then, there will be more than 70 com- 
mittee meetings utilizing the time between 
3:00 p.m. and midnight (or later). These 
committees will be working on technical, 
professional and educational matters, and 
many are open to all interested persons 
(some are closed meetings). The list of 
open committee meetings will be posted on 
the bulletin board near the registration desk. 


The usual Personnel Service Contact 
Session will be held to give employers and 
those seeking employment (particularly re- 
cent graduates) an opportunity to make con- 
tact with one another. We anticipate that 
about 50 employers and perhaps 125 recent 
graduates will participate in this event. 


One of the new activities added this year 
will be a series of open forums, scheduled 
for 8:00 p.m. on Wednesday and Thurs- 
day evenings, to explore certain subjects. 
The format for the forums varies, but in 
general the stage will be set by a few brief, 
prepared statements, and then the discussion 
will be opened to audience participation. 
Looks like an excellent means of getting at 
the heart of certain agricultural engineer- 
ing problems — and perhaps of developing 
some possible courses of action, or giving 
direction to research and development 


efforts. 


Another major new feature of the meet- 
ing will be the first ASAE-sponsored com- 
mercial exhibit activity. The Agricultural 
Engineering Exposition promises to offer 
valuable technical information on new prod- 
ucts, techniques, devices, materials, and prac- 
tices specifically directed to the interests of 
agricultural engineers. It should prove to 
be of particular interest to design engineers 
and company executives and those engaged 
in teaching, research and extension. Take 


advantage of this opportunity to arm your- 
self with the very latest information avail- 
able from exhibiting companies. The Ex- 
position will open on Tuesday, December 
12 (a day ahead of the technical sessions), 
and will be open for three days between 
the hours of 2:00 p.m. and 9:00 p.m. 


Also on Tuesday, December 12, there 
will be a special conference, not actually 
a part of the Winter Meeting but inten- 
tionally scheduled for December 12 to make 
it easier for interested members to attend. 
The theme of the conference will be ‘“Tool- 
ing Up for Systems Farming,” and the meet- 
ing is sponsored jointly by ASAE and the 
Farm Equipment Institute (FEI). This 
joint effort will bring together the full man- 
agement team (engineers, economists, mar- 
keting specialists and other executives) to 
look ahead to the problems, needs and 
planning which will be associated with the 
development of systems farming in the 
years ahead. Particular emphasis will be 


EVENTS CALENDAR 


October 17-19— 8th Annual Lubrication 
Conference, Morrison Hotel, Chicago, III. 
Sponsored jointly by the American So- 
ciety of Lubrication Engineers and the 
American Society of Mechanical Engi- 
neers. For information write to Amer- 
ican Society of Lubrication Engineers, 5 
N. Wabash Ave., Chicago 2, Ill. 


October 19 — Fifth International Course in 
Hydraulic Engineering, Delft, Nether- 
lands (for eleven months). Information 
may be obtained from Netherlands Uni- 
versities Foundation for International Co- 
Operation, 27 Molenstraat, The Hague, 
Netherlands. 


October 19-20 — 1961 National Conference 
on Industrial Hydraulics, Sherman Hotel, 
Chicago, Ill. Information may be ob- 
tained from Illinois Institute of Tech- 
nology, 35 W. 33rd St., Chicago 16, III. 


October 19-21 — National Society of Pro- 
fessional Engineers Fall Meeting, Hotel 
Roanoke, Roanoke, Va. For further in- 
formation contact NSPE, 2020 K St. 
N.W., Washington 6, D. C. 


October 20-22 — Eastern Lawn and Garden 
Trade Show, New York Coliseum, New 
York, N. Y. Write to ELGTS, Suite 
1103, 331 Madison Ave., New York 17, 
N. Y., for information. 


October 22-25 — Centennial Nutrition Con- 
ference, Hotel Muehlebach, Kansas City, 
Mo. Contact Midwest Feed Manufacturers’ 
Association, 20 W. Ninth St. Bldg., Kan- 
sas City 5, Mo., for details. 


October 22-27 — Dairy Industries Supply 
Association, International Association of 
Ice Cream Manufacturers, and Milk In- 
dustry Foundation Conventions, Wash- 
ington, D. C. For further details contact 
T. L. Jones, Room 512, 1145 19th St., 
N.W., Washington 6, D. C. 
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given to the engineering requirements, 
manufacturers’ responsibilities, dealers’ re- 
sponsibilities, and standardization. You 
will receive a copy of the complete pro- 
gram, probably with your Winter Meeting 
packet. 

Finally, there will be the usual opportu- 
nity for “between-session” informal visits 
with those in work related to your own, the 
chance to select your choice of the technical 
papers presented at the meeting, the oppor- 
tunity to inspect certain educational ex- 
hibits, an outstanding General Session of 
broad professional interest, and special con- 
ferences on extension and research. 

You will go home exhausted from the 
pace of the meeting; but you will be en- 
riched by an educational experience that 
will enable you to look forward to 1962 
with renewed zeal and enthusiasm. You 
will perhaps be frustrated at times during 
the meeting because you can’t be at two or 
more places at the same time; but we sub- 
mit that this is better than to have only one 
choice of events with the chance that the 
subject covered might not be of interest to 
you. 

So we urge you to plan now to attend 
this meeting which will present and abund- 
ant choice of agricultural engineering in- 
formation and activity—and equip you 
with new facts and knowledge for more pro- 
ductive personal performance in the fu- 
ture. See you in Chicago! 


November 2-3—Agriculture-Petroleum Sem- 
inar, Louisiana State University, Baton 
Rouge, La. Contact American Petroleum 
Institute, 1271 Avenue of the Americas, 
New York 20, N. Y., for information. 


November 6 — 48th Annual Convention of 
the National Warm Air Heating and Air 
Conditioning Association, LaSalle Hotel, 
Chicago, Ill. Contact NWAHACA head- 
quarters, 640 Engineers Bldg., Cleveland 
14, Ohio, for details. 


November 6-8— Annual Convention of 
Structural Clay Products Institute, Shore- 
ham Hotel, Washington, D. C. Details 
may be obtained from SCPI, 1520 18th 
St., N.W., Washington 6, D. C. 


November 8-10 — 48t/ Annual Convention 
of the National Warm Air Heating and 
Air Conditioning Association, LaSalle 
Hotel, Chicago, Ill. Details may be ob- 
tained from association headquarters, 640 
Engineers Bldg., Cleveland 14, Ohio. 


November 13-17—National Electrical Manu- 
facturers Association Annual Meeting, 


Traymore Hotel, Atlantic City, N. J. 
November 17-23 — Farm-City Week. 


November 27-30 — Annual Meeting of the 
American Society of Agronomy, Sheraton- 
Jefferson Hotel, St. Louis, Mo. Write to 
ASA, 2702 Monroe St., Madison 5, Wis., 
for information. 


February 12-13 — Fertilizer Technology 
Short Course, Purdue University, Lafay- 
ette, Ind. Sponsored by the Soil Science 
Society of America. Contact SSSA, 2702 
Monroe St., Madison 5, Wis., for 
information. 


March 6-11 — 33rd International Machinery 
Show, Paris, France. For additional de- 
tails write to Robert de Wilde, Agricul- 
tural Attache, 1001 Connecticut Ave., 
N.W., Washington 6, D. C. 
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New Fellowship Program 


L. M. K. Boelter, dean of the College of 
Engineering, University of California, has 
announced the initiation of a series of pre- 
doctoral and post-doctoral fellowships for 
the next several years. The fellowships are 
part of the Educational Development Pro- 
gram, an organized faculty effort, supported 
by the Ford Foundation and directed toward 
further improvement of UCLA's unified 
approach to engineering education. A prime 
objective of the fellowships is to provide 
an opportunity for persons to study while 
contributing to EDP through supplementary 
part-time employment on EDP projects or 
the teaching of core courses in UCLA's uni- 
fied undergraduate program. A related ob- 
jective is to encourage persons to complete 
a doctorate in engineering and to increase 
the available supply of persons well pre- 
pared for a career in engineering education. 
Inquiries regarding fellowship and employ- 
ment opportunities may be directed to 
William D. Mcllvaine, Secretary, Educa- 
tional Development Program, College of 
Engineering, University of California, Los 
Angeles 24, Calif. 


ASAE Charter 


Elmer W. Hamilton, Charter-Life Fel- 
low, died on August 6 in Madison, Wis., 
at the age of 82. He was born and raised 
on a farm near Arena, Wis. He graduated 
from the University of Wisconsin in 1904 
with a B.A. degree and following gradua- 
tion he became editor of the Canadian 
Thresherman in Winnipeg, Canada. He in- 
augurated the Winnipeg Motor Contests in 
1908, which were held each July through 
1912, to provide an opportunity for tractor 
manufacturers and agricultural engineers to 
study the possibilities of the gas tractor 
as mobile mechanical power in the field 
and on the belt. The contests made gas 
tractor history as both steam and gas were 
given the opportunity to work side by side 
under the same conditions. 

In 1924 he sold his publishing business 
in Canada and returned to Madison, Wis., 
where he was associated with Bascom B. 
Clarke in publishing the American Thresher- 
man and Gas Review. He joined Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., in 
1939 to work on the study of grasses, par- 
ticularly as they pertained to hay and grass 
silage, and to follow the development of 
mechanized forage handling equipment. 
For several years he traveled throughout the 
United States and Canada observing the de- 
velopment of mechanized grass-handling 
equipment in different sections of the two 
countries. He retired from Allis-Chalmers 
in 1956. After retirement he authored a 
book entitled “Man and Grass.” 

At a special business meeting, held dur- 
ing the 1957 Winter Meeting in Chicago, 
the Board of Directors of ASAE corrected 
an oversight of long standing when it voted 
to recognize Mr. Hamilton as a Charter 
Member of the Society. This action fol- 
lowed the uncovering of supporting evi- 
dence by the Committee on ASAE History, 
indicating that he attended the organiza- 
tional meeting of the Society in December 
1907. It happened that two E. W. Hamil- 
tons attended that first meeting at Madison, 
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Forms Agricultural 
Lubrication Division 


Lubrication Engineers, Inc., Fort Worth, 
Texas, a firm devoted exclusively to custom- 
built lubricants for heavy equipment, has 
established a special agricultural lubrica- 
tion division. The purpose is to offer the 
farmer more specialized lubrication all the 
way from engineering products, particularly 
with farm machinery in mind, to specific 
field application of the lubricants. In an- 
nouncing plans of the new division it was 
revealed that approximately 300 additional 
franchises will be opened. 


Fertilizer Short Course 


The Soil Science Society of America will 
sponsor a Fertilizer Short Course at Pur- 
due University on February 12 and 13. 
Speakers will present the most recent in- 
formation available on fertilizer manufac- 
turing, the economic aspects, technology, 
and resources and use in the United States. 
Further details may be obtained by con- 
tacting SCSA, 2702 Monroe St., Madison 
5, Wis. 


Publications Committee Meets 


A meeting of the Publication Policies and 
Finances Committee was held in the offices 
of the Portland Cement Association in Chi- 
cago on October 4. The meeting was 
called by Chairman M. L. Burgener in 
order that the group might review the So- 
ciety’s publications and establish possible 
recommendations. 

During the day-long meeting the group 
considered objectives of the Society’s publi- 


Member Dies 


E. W. HAMILTON 


Wis. — Everett W. Hamilton of the agri- 
cultural engineering department at Iowa 
State University and Elmer W. Hamilton, 
editor of the Canadian Thresherman, Win- 
nipeg, Canada. When the roster was made 
up from registration cards of those in at- 
tendance it was apparently thought that the 
two E. W. Hamiltons were one and the 
same person, and one card was inadvertently 
destroyed. Therefore, the name of Elmer W. 
Hamilton was omitted from the list of 
Charter Members. Since no record of mem- 
bership had been made for Elmer Hamilton, 
he rejoined ASAE in 1908 and served as 
treasurer of the Society in 1910. In 1941 he 
was one of the founders of the Joint Com- 
mittee on Grassland Farming (now Amer- 
ican Grassland Council) and served on its 
executive board for several years. He was 
made a Life Member in 1945 and elected to 
the grade of Fellow in 1955. 
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cations and developed preliminary recom- 
mendations to be presented to the ASAE 
Board of Directors at the Winter Meeting. 
Chairman Burgener requested that a state- 
ment appear in AGRICULTURAL ENGINEER- 
ING inviting ASAE members to send their 
comments concerning ASAE publications to 
M. L. Burgener, Manager, Farm Bureau, 
Portland Cement Association, 33 W. Grand 
Ave., Chicago 10, Ill. Members of the com- 
mittee in attendance in addition to the chair- 
man were: H. H. Beaty, W. F. Buchele, 
S. S. DeForest, and R. R. Poynor. Others 
attending were G. L. Nelson, technical ad- 
visor, Farm Structures Division; J. L. Butt, 
executive secretary; and J. A. Basselman, 
editor. 


EPP Paper Titles Needed 
for ASAE 1962 Annual Meeting 


The ASAE Electric Power and Processing 

Division has issued a call for paper titles 
for the June 1962 Annual Meeting. In- 
formation should include: Title of paper, 
authors, length of paper, brief abstract of 
paper (less than 50 words — this abstract 
not to be published). Technical sessions 
are scheduled in the following fields: (1) 
biological engineering, (2) automatic con- 
trols, (3) electric power, (4) environ- 
mental control, (5) food engineering, and 
(6) crop processing. If adequate papers are 
not available for any one of these sessions, 
then papers outside the range of these top- 
ics will be used to complete the program. 
This information should be sent to the 
chairman of the Program Committee, K. H. 
Norris, 105A South Administration Build- 
ing, Plant Industry Station, Beltsville, Md., 
by December 9, 1961. 


ASAE Publications in 
International Abstracts 


Robert M. Peart, associate professor of 
agricultural engineering at Purdue Univer- 
sity, will serve as a reviewer for a new pub- 
lication entitled ‘International Abstracts in 
Operations Research.”” In addition to help- 
ing review other publications, he will re- 
view AGRICULTURAL ENGINEERING and the 
TRANSACTIONS of the ASAE. These pub- 
lications will be among some 160 such 
United States publications to be reviewed. 


ASAE Members Attend 
Engineering Teacher Institute 


The four following ASAE members, 
representing various agricultural engineer- 
ing departments, attended the second an- 
nual Summer Institute for Engineering 
Teachers August 27 to September 9 at 
Pennsylvania State University: W. L. Har- 
ris, assistant professor, University of Mary- 
land; R. W. Hansen, assistant professor, 
Colorado State University; S$. G. Huber, 
associate professor, Ohio State University ; 
and B. A. Stout, associate professor, Mich- 
igan State University. They were four out 
of 70 university engineering teachers from 
throughout the nation who were accepted to 
participate in the institute, sponsored by 
Pennsylvania State University in coopera- 
tion with the American Society for Engi- 
neering Education and the Engineers’ Coun- 
cil for Professional Development. The 
two-week conference was designed to pro- 
vide participants with training in funda- 
mental principles and use of effective teach- 
ing methods, further educational and pro- 
fessional orientation, and encouragement of 
research in improved teaching methods. 


Materials Handling Essay Contest 


The theme of the ninth annual essay con- 
test, sponsored by the Industrial Truck 
Division of Clark Equipment Co. and con- 
ducted by the American Material Handling 
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During several weeks in September and Octo- 
ber, Professor Hans Sack (left) director, Insti- 
tute of Agricultural Engineering, Technical 
University of Aachen in Germany, visited in 
the United States to discuss agricultural engi- 
neering education and research with agricul- 
tural engineering departments and various 
manufacturing organizations. He also visited 
and spoke at several ASAE Section meetings. 
Included in his itinerary was a visit to ASAE 
headquarters. While there, he was pleased to 
greet Raymond Olney (right), former editor 
and secretary of ASAE, with whom he had cor- 
responded many times as technical director of 
Rud, Sack Implement Works, Leipzig, and later 
as the owner of his own company for the 
construction of special farm machinery. 


Society, is “Cost Reduction Through Ma- 
terials Handling.’’ Contestant should dis- 
cuss one or more unsolved materials han- 
dling problems within industry or govern- 
ment, and propose one or more solutions 
for cost reduction. Problems anticipated in 
the future or existing problems yet unsolved 
may be discussed. Papers will be judged on 
analysis of subject, value in the field, orig- 
inality, organization of material and use 
of visual aids. The contest closes April 1, 
1962. For the best papers submitted on the 
chosen theme there is a $2,000 first prize 
and nine other prizes totaling $3,000. Com- 
plete details and rules of the contest may be 
obtained from local chapters of the Amer- 
ican Material Handling Society or by writ- 
ing to Industrial Truck Division, Clark 
Equipment Co., Battle Creek, Mich. 


ASTM Changes Name 


The name of the American Society for 
Testing Materials was officially changed to 


the American Society for Testing and Mate- 
rials with the signing of a court decree on 
September 18, amending the Society's char- 
ter. In announcing the change, ASTM 
President Miles N. Clair stated that the in- 
clusion of the word ‘‘and” in the Society's 
name places added emphasis on its research 
work in seeking knowledge of the nature 
of materials. 


ASAE Recognizes 
Wyoming Curriculum 


The Board of Directors of ASAE, upon 
recommendation of the Committee on Cur- 
riculum and Course Content and the Exec- 
utive Committee of the Education and 
Research Division, has recognized the agri- 
cultural engineering curriculum at the Uni- 
versity of Wyoming effective September 18. 
The curriculum henceforth will be listed 
among the ASAE-recognized curriculums in 
the AGRICULTURAL ENGINEERS YEARBOOK 
and its graduates are eligible for Associate 
Member grade in ASAE. 


First International Conference 
on Soil-Vehicle Systems 

Several ASAE members joined technical 
authorities from 16 other countries at the 


First International Conference on the Me- 
chanics of Soil-Vehicle Systems held in 


Torino, Italy, June 12 to 16. In addition 
to M. G. Bekker, Defense Systems Division, 
General Motors Corp., Santa Barbara, 
Calif., who, it is reported, conceived the 
idea of the conference and served as its 
U.S. secretary, the following ASAE mem- 
bers attended from the United States: W. F. 
Buchele, associate professor of agricultural 
engineering, Michigan State University; 
A. W. Cooper, director, and G. E. Vanden- 
Berg, agricultural engineer, USDA National 
Tillage Machinery Laboratory, Auburn, 
Ala.; and G. W. Steinbruegge, professor of 
agricultural engineering, University of 
Nebraska. ASAE members attending from 
outside the United States were: M. Wein- 
blum from Israel; G. Stefanelli, G. F. Prio- 
relli, F. Negro, and F. Torazzi from Italy; 
and H. Meyer and H. von Sybel from 
Germany. 

The purpose of the conference was to 
draw to the attention of technicians the 
various problems related to the soil-vehicle 
systems in off-the-road locomotion and to 
promote the dissemination of studies con- 
ducted in various countries and particularly 
in the United States. 

Selection of time and place for future 
meetings will be made by the group of 
national secretaries — one from each coun- 
try represented. For further details contact 


(Continued on page 575) 


NEW DEPARTMENT HEAD AT TEXAS TECHNOLOGICAL 
COLLEGE 


W. L. Ulich has been named head of 
the agricultural engineering department of 
Texas Technological College. He is a na- 

tive of Somerville, 
Texas, and received 
a BS. degree in 
1943 and an MSS. 
degree in 1947 in 
agricultural engi- 
neering from A. and 
M. College of 
Texas. He also re- 
ceived a doctorate 
from Harvard Uni- 
versity in public ad- 
ministration. Mr. 
Ulich studied for an 
M.S. degree under 
W. L. Ulich a_ fellowship _ pro- 
vided by the Texas 


Cottonseed Crushers Association and at 


Harvard under a Carnegie Fellowship. He 
joined the U.S. Air Corps in 1943, immedi- 
ately after graduating from college. He 
holds several decorations including the 
DFC. At the present he is a major in the 
Air Force Reserves. In 1947 he became 
state farm labor shop supervisor and in 
1948 became affiliated with the extension 
service as assistant agricultural engineer. 
He was made extension agricultural engi- 
neer in 1949. 

He is well known for his leadership in 
the fields of farm machinery and safety and 
has been loaned on several occasions to 
other states to help them get similar pro- 
grams underway. He also provided the 
leadership for Extension's farm safety pro- 
grams for youth as well as adults. He will 
succeed Ira Williams, current acting head 
of the department, who will return to full- 
time teaching at Tech this fall. 


CONNECTICUT VALLEY SECTION OF ASAE CONDUCTS FFA PROGRAM 


The Connecticut Valley Section of ASAE each year presents a trophy to 
Future Farmers of America chapters for the outstanding educational 
exhibit at the Eastern States Exposition. The award is presented for the 
exhibit which best depicts agricultural engineering in an effort to 
attract members of the FFA into this important field. This year the 
award was presented to the Mattabeset Chapter of FFA in Middletown, 


Connecticut, for an in- 
teresting exhibit 


INTERESTING A 
Pp, 
that "AID JOBS IN 
showed a farm pond 
supplying water for irri- 


gation and fire protec- 


tion. Roger Ruske (right) 
a member of the Matta- 


beset Chapter, is shown 
accepting the award 


from James H. Whit- 


aker, chairman of the 
Connecticut Valley Sec- 


tion. The * Mattabeset 
| Chapter also received 
the top award for hav- 
ing best over-all FFA 
educational exhibit at 
the Exposition. 


The Connecticut Valley Section also prepared a display that attracted 

much attention during the Exposition. The ASAE motion picture, ‘’Agri- 

cultural Engineering — the Profession with a Future’ was shown con- 
tinually to FFA members. 
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L. E. Jolls recently has been appointed 
quality control manager, domestic opera- 
tions, for Ford Tractor Operations, Ford 
Motor Co. In this capacity he will have 
functional responsibility for the quality con- 
trol activities of the Ford Highland Park 
(Mich.) Tractor Plant, the Royal Oak 
(Mich.) Equipment Plant, and the Des 
Moines (Iowa) Implement Plant. Prior to 
the establishment of Ford Tractor Opera- 
tions, he was manager of the quality control 
department of the Ford Tractor and Imple- 
ment Division. 


J. T, McAlister, conservation equipment 
engineer, Soil Conservation Service, USDA, 
has been promoted and assigned to cover 
ten southern states in promoting the prac- 
tice of mulch tillage. In this capacity he 
will have charge of a southwide mulch 
tillage workshop, which will be held at 
Perry, Ga., November 14 to 16. The theme 
of the meeting is “Mulch Tillage Can Boost 
Farm Income, Conserve Soil and Water.” 
Specialists in charge of the promotion of 
mulch tillage practice in the ten states, 
along with representatives from farm equip- 
ment branch houses and distributors serving 
the southern territory, will attend. 


Donald L. Branton has joined the Para- 
gon Electric Co., Inc., Two Rivers, Wis., 
as product specialist of the Commercial and 
Farm Divisons. He previously was farm 
electrification advisor with Wisconsin Public 
Service Corp., Green Bay, Wis. 


Larry E. Stewart has accepted an ap- 
pointment as extension instructor in agricul- 
tural engineering at the University of Mary- 
land. In this position, he will serve as ex- 
tension agricultural engineering specialist 
in the field of power and machinery, and 
materials handling equipment and systems. 


L. E. Jolls 


J. T. McAlister 


He previously had been employed as a grad- 
uate assistant at West Virginia University. 


Gerald M. White has accepted a posi- 
tion as assistant professor in the agricultural 
engineering department at the University of 
Kentucky, where he will teach and do re- 
search in the area of electric power and 
processing. He was formerly assistant pro- 
fessor of agricultural engineering at Purdue 
University. 


Mansel M. Mayeux, associate agricul- 
tural engineer, Louisiana State University, 
has been recalled into the military service 
for one year. As lieutenant colonel he 
will be stationed at Fort Polk, La., as 
post engineer. 


John S. Balis has joined the Board of 
Missions of the Methodist Church as a tech- 
nical missionary and expects to go to Alla- 
habad Agricultural Institute in India some- 
time early in 1962. His work there mainly 
will be teaching in the agricultural engineer- 
ing department. He formerly was an in- 
structor in agricultural engineering at Pur- 
due University. 


Robert A. Wiles has accepted the posi- 
tion of agricultural engineer with the 
Bureau of Land Management, working in 
the soil and moisture section. This section 
is concerned with the design and construc- 
tion of detention reservoirs, water spreader 
systems, and other water conservation prac- 
tices on federal land. He previously was a 
graduate research assistant in the agricul- 
tural engineering department of South 
Dakota State College. 


NECROLOGY 


Yngve Andersson, chief research leader, 
Swedish Institute of Agricultural Engineer- 
ing, Uppsala, Sweden, died on May 29, fol- 
lowing a severe illness. A native of Sweden, 
he was born Decem- 
ber 5, 1896. He re- 
ceived a degree in 
agronomy from the 
Agricultural College 
at Alnarp, Sweden, 
in 1923 and after 
graduation became 
assistant extension 
service man for the 
Agricultural Society 
of the province of 
Ostergotland, Lin- 
koping, Sweden. He 
was affiliated with 
the Swedish Asso- 
ciation of Agricul- 
tural Engineering as research leader from 
1927 through 1945, with the exception of a 
three-year period (1938-1940) when he 
was with the farm machinery plant of Ar- 
vika-Verken (manufacturers of agricultural 
machinery) as an agronomy consultant. In 
1945 the Swedish Institute of Agricultural 
Engineering was founded and he was ap- 


Y. Andersson 
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pointed chief research leader and assistant 
director. He also had served as part time 
teacher at the Farm Machinery Institute of 
of the Royal Agricultural College of 
Sweden. 

Since 1928 Mr. Andersson had been ac- 
tively engaged in research and experimental 
work in the field of farm machinery design 
and use. His main interest was the develop- 
ment of harvesting techniques in different 
respects, which was of special importance 
to Sweden because of its climatic conditions. 
He carried out several extensive investiga- 
tions, particularly on fodder conservation 
and, in recent years, on mechanical potato 
harvesting; but his manifold interests in- 
cluded many other aspects of agricultural 
engineering. Through study tours to other 
European countries and to the United States, 
he made many contacts with foreign re- 
search workers. 

He was the author of several instruction 
books on farm machinery and wrote a great 
number of articles on agricultural engineer- 
ing subjects, including silage making meth- 
ods and potato harvesting equipment. He 
had been an ASAE member since 1947 and 
was also a member of the Swedish Royal 
Academy of Agriculture. 
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D. L. Branton L. E. Stewart 


John F. Cykler, previously head of the 
agricultural engineering department at Pine- 
apple Research Institute of Hawaii, has ac- 
cepted the position of director of research 
and development with the Lihue Plantation 
Co. at Lihue, Kauai, Hawaii. 


Robin R. Grinnell, formerly a teaching 
assistant in the agricultural engineering de- 
partment at the University of Minnesota, 
has taken a position at the Ontario Agri- 
cultural College. 

Volney H. Smith has been promoted to 
the position of area engineer with the 
USDA Soil Conservation Service and has 
been transferred to Council Bluffs, Iowa. 
He previously was agricultural engineer 
with SCS at Denison, Iowa. 

Benny H. Warren, formerly product 
sales representative, farm tractors, Interna- 
tional Harvester Co., has been appointed 
general supervisor of industrial tractors and 
equipment sales. 

James C. Wright, formerly assistant dis- 
trict manager, Indianapolis FE district, In- 
ternational Harvester Co., has been ap- 
pointed product sales representative of farm 
tractors at the IH Louisville Works. 


Lawrence L. Elder, assistant manager, 
dehydrator division, Sinton and Brown Co., 
spent two weeks during the month of Au- 
gust on active duty training at the Sixth 
U.S. Army Scientific Seminar. The seminar 
was conducted at the Davis Campus of the 
University of California. 


Paul Yates, agricultural engineer, U.S. 
Sedimentation Laboratory, University of 
Mississippi, has been assigned by the Lab- 
oratory to the Southern Piedmont Research 
Station staff at Athens, Ga. He will con- 
duct research work in streamflow and 
sedimentation. 


Walter D. Lembke has joined the agri- 
cultural engineering staff at South Dakota 
State College as an associate professor. He 
previously was an instructor in agricultural 
engineering at Purdue University. 


William F. Lytle, formerly assistant pro- 
fessor of agricultural engineering, Louisiana 
State University, has accepted the position 
of associate professor of agricultural en- 
gineering at South Dakota State College. 


Donn G. DeCoursey has accepted the 
position of hydraulic engineer with the Soil 
and Water Conservation Research Division, 
ARS, USDA. He formerly was affiliated 
with the Indiana Flood Control and Water 
Resources Commission. 


James B. Mattson has returned to Min- 
nesota where he is working for the plant 
service department of the University of Min- 
nesota as senior engineer. He previously 
was located in LaCrosse, Wis., where he 
was a service engineer for Rilco Laminated 
Products, Inc. 

Donald H. Petersen, agricultural engi- 
neer, Soil Conservation Service, USDA, 
Anoka, Minn., has been transferred to Mil- 
waukee, Wis. He will spend the next two 
my with the structural design section of 


(Continued on page 571) 
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New steels are 
born at 


From any angle, Armco Buildings provide value 


Armco Steel Buildings provide today’s farmer with 
a lasting farmstead value. Why? Because they meet 
the requirements of: 


Management + Labor - Automation + Func- 
tion - Environment - Change - Financing 


These values combine to offer the farmer true long- 
range economy. And complete technical data is 


on? 
ARMCO 
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available at no cost from Armco... descriptive 
data in the Farm Building Catalog; systems plan- 


ning data in Application Bulletins 
. . . NX Functional, 
on Grain Storage, Dairy Housing Economical, 
and Machinery Storage. Armco pipe 

Drainage & Metal Products, Inc., subsidiary of 


Armco Steel Corporation, 6591 Curtis Street, 
Middletown, Ohio. 


Drainage & Metal Products 
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North Atlantic Section 

Fredericton, in the maritime province of 
New Brunswick, Canada, proved a popular 
location for the North Atlantic Section 
meeting August 20 to 23. Registered attend- 
ance included 144 members, 42 wives, 106 
children, and 6 other guests—a total of 298. 

ASAE President Byron T. Virtue opened 
the General Session Monday morning, Aug. 
21, with an illustrated presentation describ- 
ing the functions and facilities of the ASAE 
national headquarters office. The remainder 
of the General Session had as its theme 
“Agricultural Engineering Related to Mar- 
keting’”’ and was moderated by E. G. Mc- 
Kibben, director, AERD, ARS, USDA. 
Speakers were R. W. Kleis, head, agricul- 
tural engineering department, University of 
Massachusetts; D. W. Winter, agricultural 
engineer, AMS, USDA; and R. O. Gilden, 
agricultural engineer, FES, USDA. A paper 
prepared by L. E. Holman also was pre- 
sented by Mr. Winter. Some outstanding 
papers were presented during the Monday 
afternoon and Tuesday morning technical 
sessions. A complete review of the program 
was reported on page 376 of the July issue 
of AGRICULTURAL ENGINEERING. Exporting 
American technical assistance abroad and 
agricultural engineering’s role in technical 
assistance were covered during the General 
session Tuesday afternoon, by R. A. Polson, 


professor of rural sociology, Cornell Uni- 
versity, and C. A. Johnson, associate pro- 
fessor of agricultural engineering, Univer- 
sity of Massachusetts. 

During the business meeting, a resolution 
to recognize the value of the agricultural 
engineer to civil defense and survival fol- 
lowing a possible nuclear war was approved. 

Also, the following officers were elected 
for 1961-62: W. C. Wheeler, chairman; 
A. G. Fox, vice-chairman; H. E. Gulvin, 
secretary-treasurer; N. C. Teter, R. L. 
Green, and H. W. Kitching, nominating 
committee. It was announced that Morgan- 
town, W. Va., has been tentatively selected 
as the location for the 1962 annual meeting. 


Chicago Section 


The Chicago Section held a dinner meet- 
ing on October 9 in the Monroe Parlor of 
the Palmer House, Chicago. The featured 
speaker of the evening was Harold F. Som- 
merschield, Stanley Engineering Co., who 
is the state president of the Illinois Society 
of Professional Engineers. In his presenta- 
tion and during a discussion period he an- 
swered many questions about professional 
registration. 


Virginia Section 

The annual meeting of the Virginia Sec- 
tion will be held October 20 and 21 on the 
campus of Virginia Polytechnic Institute. 
The program on Friday will include reports 
on research and tours of nearby research 
projects. C. W. Suggs, research instructor 
in agricultural engineering, North Carolina 
State College, and R. E. Stewart, head, agri- 
cultural engineering department, Ohio State 
University, will be featured on the program, 
along with members of the VPI research 
staff and USDA personnel. M. A. Hubbard, 
executive secretary, Virginia Farm Bureau 
Federation, will be the guest speaker at the 


Shown left to right are ASAE President and Mrs. Byron T. Virtue, retiring North Atlantic Section 
Chairman and Mrs. Nevin T. Brenner, Local Arrangements Chairman and Mrs. J. Arnold Roberts, 
and ASAE Treasurer and Mrs. Ralph A. Palmer, as they posed for the camera following the North 
Atlantic Section annual dinner, Tuesday evening, August 22, in the Beaverbrook Gymnasium 


October 18 — CONNECTICUT VALLEY SEC- 
TION, Betty's Towne House, Agawam, 


October 18-20 — PactFIC NORTHWEST SEC- 
TION, Boise Hotel, Boise, Idaho. 

October 20-21 — PENNSYLVANIA SECTION, 
Pennsylvania State University, University 
Park. 

October 20-21 — VIRGINIA SECTION, Vir- 
ginia Polytechnic Institute, Blacksburg, Va. 

October 28—MICHIGAN SECTION, Michigan 
State University, East Lansing. 

October 30—BATON ROUGE SECTION, Agri- 
cultural Engineering Auditorium, Louisi- 
ana State University, Baton Rouge, La. 

November 3 — CENTRAL ILLINOIS SECTION, 
Illinois Agricultural Association Bldg., 
Bloomington, Ill. 

November 17—Quap City SECTION, Amer- 
ican Legion Hall, Moline, Ill. 

November 24-25—MiIssissipP1 SECTION, Mis- 
sissippi State University, State College, 
Miss. 

December 12-15 — WINTER MEETING, Pal- 
mer House, Chicago, III. 

June 17-20— ANNUAL MEETING, May- 
flower Hotel, Washington, D. C. 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Friday evening banquet. Following the busi- 
ness meeting on Saturday, section members 
will attend the Roanoke Harvest Festival 
football game between VPI and the Univer- 
sity of Virginia. 


Ohio Section 

The fall meeting of the Ohio Section was 
held on October 6 and 7 at the Olentangy 
Inn, Columbus, Ohio. The two-day meeting 
opened on Friday with a luncheon, which 
was followed by a technical program and 
business meeting. The technical program 
included discussions on buildings for profit- 
able farmsteads, by D. W. Richter, Armco 
Drainage and Metal Products, Inc.; rein- 
forced fiberglass products for farm use, by 
Fred Dover, Industrial Products Division, 
General Tire and Rubber Co.; and the 
6000” Ford, by E. S. Judy, Ohio Tractor 
and Implement Co. A banquet in the eve- 
ning completed the Friday program. 

The concluding session on Saturday 
morning was devoted to the presentation of 
papers by the following members of the 
Ohio Agricultural Experiment Station staff 
at Wooster: E. W. Klosterman, animal 
science, on beef performance as corn con- 
(Continued on page 564) 


(Left) North Atlantic Section members and guests patronize the lobster industry at a picnic type outing at the Lady Beaverbrook Rink Monday 

evening, August 21, on the University of New Brunswick campus. (Right) An exhibit, prepared by R. E. Wallin, chairman of the North Atlantic 

Section Committee on Student Paper Awards, emphasizes interest of the Section in student paper competition. The Section sponsors a competi- 
tion in its area, and some of its students frequently stand high in the national competition 
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First—check these Morse power transmission 
components to solve many design problems! 


1 Taper-lock sprockets on 
side power-take-off shaft 


4 Morflex coupling on front- 
end drive shaft take-off 


7 Hy-Vo® Drives for drop- 
box transmission 


2 H-E Roller Chain for power 
transmission 


5 Timing® Belt drives for 
fuel injection application 


8 Miter boxes for pto drives 
for saws or grinding wheels 
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3 Morse torque limiter on 
power-take-off shaft 


6 Morse silent Timing Chains 
for tractor engines 


9 Two-Way, No-Way Clutch 
for hand throttles 


Morse power transmission components 
have wide proved-in-the-field applica- 
tion superiority. By designing them 
into your tractor or farm machinery, 
you can simplify and cut many hours 
off design problems . . . even lower 
production costs. 


Examine these examples of Morse “‘ex- 
clusives”. Then call in a Morse engi- 
neer to work with you from the start. 
His broad experience can be a valuable 
shortcut to a better product for you. 
Call or write: Morse Chain Company, 
Dept. 38-101, A Borg-Warner Industry, 
Ithaca, N. Y. Export Sales: Borg- 
Warner International, Chicago 3, IIl. 
In Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ontario. 


MORSE 


A BORG-WARNER INDUSTRY 
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. . . With ASAE Sections 
(Continued from page 562) 


centration of silage varies; R. B. Curry, 
agricultural engineer, on applications of re- 
sults on flow of colloidal suspensions 
through porous media; W. H. Johnson, 
agricultural engineer, on soil separation — a 
tillage method; and G. B. Triplett, agron- 
omist, on no tillage for corn (response of 
corn under chemical weed control and no 
tillage). 


Pacific Northwest Section 

Governors from two states will speak 
during the annual meeting of the Pacific 
Northwest Section to be held on October 
18 to 21 at the Hotel Boise, Boise, Idaho. 
Registration will begin at 5:00 p.m. on 
Wednesday, followed by a program and so- 
cial hour. The program will consist of two 
films, entitled “Idaho High Country” and 
“Glimpses of Japan.” 

A student business breakfast will start 
the Thursday morning activities, followed 
by a general program. E. W. Shellworth, 
mayor of Boise, will give the welcoming 
address, after which the Honorable George 
D. Clyde, governor of the state of Utah, 
will address the group on the topic “Water 
Resource Development and Management.” 
The following topics also will be discussed: 
The Role of Product and Market Research 
in Agricultural Equipment; Economic Re- 
search Studies on Pelletized Feed for Mod- 
ern Meat; and Component Construction in 
Farm Structures. National President B. T. 
Virtue (consultant, Bearings Division, The 
Torrington Co.) will be the luncheon 
speaker on the subject “ASAE Headquarters 
Personnel and Functions.” The Thursday 
afternoon session will be devoted to the 
presentation of the Student Award papers 
and the annual business meeting. The speak- 
er at the annual banquet on Thursday 
evening will be the Honorable Robert E. 
Smylie, governor of the state of Idaho. 

W. N. Pauley, manager, H. E. Bovey, 
Jr., Consulting Engineers, will open the 
general program on Friday morning, when 
he speaks on professionalism in engineer- 
ing. He will be followed by C. F. Mac- 
Gowan, director, Office of Saline Water, 
USDI, who will speak on saline water con- 
version. Three concurrent programs also 
will be presented on Friday morning. On 
a joint Electric Power and Processing-Farm 
Structures program, the following papers 
will be presented: ‘Air Supported Green- 
houses”; ‘Effects of Various Day Lengths 
on Egg Production”; and “Effect of Cath- 
ode Ray Radiation on Storage Properties of 
Wheat.” The following subjects will be 
discussed on a Soil and Water program: 
“Control of the Okanogan River Floods in 
British Columbia”; “Some New Concepts 
of Consumptive Use from Laboratory Ex- 
periments”; ‘Use of Electric Data Process- 
ing Equipment in Water Supply Forecasting 
and Management”; and “Optimum Sprin- 


-kler Irrigation Rates on Soils of Low In- 


filtration Rates.” On a Power and Ma- 
chinery program, papers will be presented 
on a new approach in crawler tractor de- 
sign; field hay wafering; and separation of 
seed by vibration. The speaker at the Fri- 
day noon luncheon will be A. C. Johnson, 
manager, Idaho Operations Office, U.S. 
Atomic Energy Commission, who will talk 
on agricultural applications of atomic 
energy. 

Friday afternoon will be devoted to a 
tour of Boise Valley industries. A student 
dinner on Friday evening will be compli- 
mentary to students and faculty advisors of 
ASAE student branches, through the cour- 
tesy of R. M. Wade & Co., Portland, Ore. 
The banquet speaker will be J. E. Morri- 
son, western regional sales manager, R. M. 
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(Above) R. L. Green, chairman of the Washing- 
ton, D.C.—Maryland Section of ASAE, displays 
a new ASAE emblem during the Section meet- 
ing Friday, September 8. The new emblem will 
be used on markers to guide members during 
the 1962 ASAE Annual Meeting of which the 
Washington, D.C.—Maryland Section will serve 
as host. Left to right are J. L. Butt, ASAE ex- 
ecutive secretary; Green; B. T. Virtue, ASAE 
president; E. G. McKibben,’ chairman, Local 
Arrangements Committee for the Annual Meet- 
ing; and W. M. Carleton, chairman, Meetings 
Committee for Annual Meeting 


Wade & Co. A special dinner for the out- 
going and incoming Executive Committee 
is also scheduled for Friday evening. Four 
concurrent technical sessions also will be 
held on Friday evening. Papers covering the 
following subjects will be presented at an 
Electric Power and Processing program: 
Applications of solar collectors to hay and 
corn drying; and processing the Idaho po- 
tato. Papers on the effect of some wood 
preservatives on lumber expansion; an auto- 
matic above-ground potato storage building 
for the farm; and development of a ply- 
wood rigid frame system for farm buildings 
will be presented during a Farm Structures 
program. On a Power and Machinery pro- 
gram, measuring the effect of crop rotation 
on soil structure; potato harvesting equip- 
ment; and mechanical harvesting of thorn- 
less evergreen blackberries will be discussed. 
A Soil and Water program will include 
presentations on the following topics: 
“Sprinkler Irrigation Mechanization for the 
Future”; “Geology as It Affects Drainage 
of Irrigated Lands’’; “Automation of Sur- 
face Irrigation Systems’; “Water Pollution 
and Its Control”; and “Electric Analog 
Studies of Unsaturated Flow from Irrigation 
Furrows.” 

The three-day meeting will be concluded 
on Saturday morning with a tour of Hell’s 
Canyon area, as well as Brownlee and Ox- 
bow Dams. An interesting program also 
has been arranged for the ladies. 


Arizona Chapter, Pacific 
Coast Section 


The Arizona Chapter of the Pacific Coast 
Section held a dinner meeting on October 6 
at the Sands of Tempe Motor Motel, Tempe, 
Ariz. The featured speaker of the evening 
was Clifford A. Pugh, head of the Phoenix 
office of the Bureau of Reclamation, who 
spoke on water in Arizona and the central 
Arizona project. 


Mississippi Section 


The Mississippi Section will hold its an- 
nual meeting on November 24 and 25 at 
Mississippi State University. The tentative 
program will include a football game, coffee 
hour, and banquet on November 24. Tenta- 
tive banquet speakers will be W. L. Giles 
and H. C. Simrall, vice-president for agri- 
culture and forestry, and dean of engineer- 
ing, Mississippi State University, respec- 


(Below) lowa Section 
elected new officers 
during its August 29 
meeting. Shown left 
to right are L. F. 
Charity, retiring chair- 
man; R. H. Meier, 
chairman; and W. G. 
Lovely, first vice- 
chairman 


tively. Tentatively scheduled for the morn- 
ing of November 25 are a tour of the engi- 
neering facilities on campus and a technical 
meeting. 


Washington, D.C.-Maryland Section 


The Washington, D. C.-Maryland Section 
will hold a meeting on October 13 at the 
USDA South Building in Washington, D. C. 
Dr. Hans Sack, director, Institute for Agri- 
cultural Engineering, Technical University 
of Aachen, Germany, who is visiting in the 
United States, will be the guest speaker. His 
topic will be “Agricultural Engineering in 
Germany.” 

During the September meeting, announce- 
ment was made of the appointment of Ha- 
jime Ota and F. V. Matthews, Jr. (dele- 
gates) and G. C. Winter and R. L. Green 
(alternates) as section representatives to the 
D. C. Council of Engineering and Architec- 
tural Societies for the 1961-62 season. 


Connecticut Valley Section 

A Connecticut Valley Section meeting 
will be held on October 18 at Betty’s Towne 
House, Agawam, Mass. This will be a 
7:00 p.m. dinner meeting at which officers 
for the ensuing year will be elected. Ray- 
mond Varanka, home heating specialist for 
Western Massachusetts Electric Co., will be 
the main speaker of the evening, addressing 
the group on the topic “Home Heating 
Progress.” 


lowa Section 


The Iowa Section held a short business 
meeting on August 29 at the John Deere 
Des Moines Works, at which the following 
slate of officers was elected for 1961-62: 
R. H. Meier, chairman; W. G. Lovely, first 
vice-chairman; J. J. Hennen, second vice- 
chairman; R. L. Phillips, third vice-chair- 
man; and R. B. Hopkins, secretary-treasurer. 
The next meeting will be held on November 
3 — the location and program to be an- 
nounced at a later date. 


Central Illinois Section 

The Central Illinois Section will hold a 
meeting on November 3 in the Illinois 
Agricultural Association Building at Bloom- 
ington, Ill. Prior to the technical session a 
tour will be made of the IAA building. 
Included on the program will be papers on 
scale model studies in soils, by G. T. Cor- 
han, research engineer, Caterpillar Tractor 
Co.; and on research development in rigid 
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frame buildings, by J. O. Curtis, associate 
professor, and E. D. Rodda, research asso- 
ciate, agricultural engineering department, 
University of Illinois. A 6:30 p.m. dinner 
will be served at which Bill Allen, public 
relations department, Illinois Agricultural 
Association, will speak on the role of agri- 
cultural industry in agricultural public 
relations. 


Quad City Section 

The Quad City Section will hold a dinner 
meeting on November 17 at the American 
Legion Hall, Moline, Ill. The after dinner 
program will include an address by National 
ASAE President Byron T. Virtue, consult- 
ant, Bearings Division, Torrington Co., 
Torrington, Conn., and a presentation by 
W. J. Mumm of Crow’s Hybrid Corn Co., 
Milford, Ill., who will speak on teosinte 
cross multiple eared corn and its possible 
effect on corn harvesting. 


Pennsylvania Section 

The fall meeting of the Pennsylvania 
Section will be held October 20 and 21 in 
the Hetzel Union Building of Pennsylvania 
State University. A noon luncheon will be 
served after which the following papers will 
be presented: “Moisture Control in Build- 
ing Construction”; ‘Agricultural Engineer- 
ing Curriculum — A Review of Enrollment 
Questions”; “A Mechanized Agriculture 
Program of Studies for Penn State’; “Old 
Frontiers for Modern Agriculture”; ‘'Treat- 
ment of Individual Water Supplies’; 
“Hydrological Studies Related to Pennsyl- 
vania Needs’; and “Problems of Large 
Pennsylvania Dairy Farmers.” During the 
business meeting, which will concude the 
afternoon program, new section officers for 
1961-62 will be elected. A 6:30 banquet 
will be served in the Penn State Room of 
Nittany Lion Inn. The featured banquet 
speaker will be R. C. Dawson, technical 
officer, Food and Agriculture Organization 
of the United Nations, who will address the 
group on the topic “The Role of Agricul- 
tural Engineers in Technical Aid to Under- 
developed Areas.” 

The Saturday morning session will open 
with the showing of a movie entitled “‘Fall- 
out and Agriculture.” Papers also will be 
presented on labor comparisons for conven- 
tional and random-bale hay handling; en- 
gineering approach to the design of new 
equipment; and Pennsylvania “agindustrial” 
adjustment. The group will attend the Penn- 
sylvania State-Syracuse football game on 
Saturday afternoon. 


Michigan Section 

The Michigan Section will hold its fall 
meeting October 28 in the Agricultural 
Engineering Building at Michigan State 
University. A new format will be used —a 
combination speaker-workshop meeting. As 
the lead speaker, J. L. Butler will discuss 
problems in wafering non-legume forages. 
The remainder of the morning will be used 
to examine the question, “Where Should 
We Be Going in Agricultural Engineering 
Education?” J. D. Ryder, dean, College of 
Engineering, Michigan State University, 
will discuss education; R. L. Erwin, acting 
manager of engineering, Tractor and Imple- 
ment Division, Ford Motor Co., will cover 
industry; and R. E. Stewart, chairman, agri- 
cultural engineering department, Ohio State 
University, will talk on research. Those in 
attendance will be divided into small groups 
to discuss the problem and possible courses 
of action which would lead to better edu- 
cated agricultural engineers. A luncheon 
will be served at noon in the South Campus 
Grill, after which the group will attend the 
Michigan State-Indiana football game. 

The annual meeting of the Section will 
be held on April 14 in Detroit, Mich. 
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pression provide greater fuel economy 
~ with regular gasoline. The ‘V-460D is the 
easiest engine to, maintain |—— even_re-_ 
moving a cylinder for piston or ring re- 


pace your idl on the as 
—and out of the repair shop 


You can’t find a source of power that is better protected 
than the new V-460D valve-in-head Wisconsin. It’s de- 
signed to keep your equipment working and your cus- 
tomers satisfied. 

Improved cooling assures dependable power at extreme 
temperatures. The center main roller bearing and tapered 
roller main end bearings supporting the forged-steel 
crankshaft make bearing failure almost unheard of. 

Stellite-faced exhaust valves and positive rotators spare 
users the cost of up to four ordinary valve jobs. Controlled 
pressurized lubrication maintains full-time oiling to all 
working parts. A plastic pre-cleaner and an oil-bath air 
cleaner keep dirt out of the engine. 

The V-460D has automatic protection against over- 
heating and negligence of routine engine care. Snap-off 
cylinder-head covers guard the cooling fins and spark 
plugs against damage, dirt, and condensation build-up. 

These and other features protect users of your equip- 
ment against costly power failure. Make sure by power- 
ing it with the best-protected engine made — the new 
60-hp air-cooled V-460D Wisconsin. Send for Bulletin 
S-282. Write to Dept. O-41. 


» WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 0-354 
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Hydraulic Rotary Torque Actuators 


Menasco Mfg. Co., Burbank, Calif., has 
announced new rotary actuators for con- 
verting hydraulic pressure into mechanical 


torque. The new units offer angular rota- 
tion to 200deg, with controlled decelera- 
tion at the limits of rotation. The torque 
reportedly remains constant regardless of 
the shaft angular position. They operate 
on pressures up to 5,000 psi. Rotary torque 
output ranging from zero to 500,000 in.-Ib 
is said not to be affected significantly by 
temperature variations from —65 to 165 F. 


New Hydraulic Cylinder 


Prince Manufacturing Corp., Sioux City, 
Iowa, has announced production of a new 
hydraulic cylinder suitable especially for use 


New Positioning Control 


Adams Rite Mfg. Co., 540 W. Chevy 
Chase Dr., Glendale, Calif., has announced 


a new positive-positioning quadrant control 


mechanism, for use as a manually operated 
throttle control or for other motion control 
applications on farm machinery. The new 
control has an automatic, self-locking fea- 
ture which permits infinitely-variable posi- 
tioning of the control handle. The primary 
handle of the unit may be advanced or re- 
tarded to any desired position with one 
simple movement. The mechanism auto- 
matically locks itself in position wherever 
the handle is stopped; it automatically un- 
locks itself whenever the handle is moved 
again. Further information may be obtained 
by writing the manufacturer and asking for 
Bulletin 3400-9-60. 


New Flail-Type Spreader 


New Idea Farm Equipment Co., Cold- 
water, Ohio, has added a 160-bu flail-type 
spreader to its line. The flail mechanism 


with high pressure systems of several makes 
of farm tractors. The new cylinder features 
adjustable stroke control of the positive 
mechanical type and meets ASAE specifica- 
tions for operating up to 4000 psi. 


SP Forage Harvester 


New Holland Machine Co., New Hol- 
land, Pa., has announced its first self- 
propelled forage harvester called the Crop- 


Cruiser. Features include a  130-sq-in. 
throat, 130-hp engine and an advanced 
speed control system. According to com- 
pany engineers, design emphasis has been 
placed on compactness, maneuverability, ef- 
ficiency of operation, comfort to the oper- 
ator, flotation, visibility, safety, capacity, 
and quality of silage. 

Ground speed varies from 1 to 18 mph 
by use of a three-speed and reverse Rock- 
well Standard gearbox that works with a 
variable speed sheave. Variations in speed 
are made without changing the throttle 
setting. The engine runs at its governed 
speed, providing constant peak horsepower 
without regard to ground speed. 
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I fa 
consists of a single undershot cylinder, 
which carries 16 free swinging, weighted, 
heat-treated, sharpened flails. According to 
the manufacturer, the flails shread and 
spread manure from frozen chunks of dairy 
manure to sloppy feedlot manure in sub-zero 
weather without build-up. Power is trans- 
mitted to the cylinder through an oil filled 
evel gear box and roller chain drive. An 
adjustable spring-type slip clutch protects 
the drive line from shock loads. 


Bearing for Belt-Type Conveyors 
Triangle Manufacturing Co., Oshkosh, 

Wis., has introduced a new conveyor bear- 

ing with one-piece mounting. In the initial 


. a 


— 


eee Sn ac cl 


application for a conveyor belt a perma- 
nently lubricated ball unit was used contain- 
ing a large reservoir of lubricant. Depend- 
ing upon loads and speeds involved, similar 


bearings can be supplied for either oil or 
grease lubrication as well as permanently 
lubricated. Shaft sizes range from '4 to 
Y, in. 


New Hydrostatic Transmission 


Watertown Division, The New York Air 
Brake Co., Starbuck Ave., Watertown, 
N. Y., has introduced a new hydrostatic 


transmission for mobile equipment. In its 
simplest form such as for use in a fork lift 
truck, the new transmission, called Dyna- 
power, consists of a variable displacement 
axial piston hydraulic pump which is cou- 
pled directly to the vehicle’s engine, and a 
fixed-displacement hydraulic motor which 
drives directly into the differential. High 
pressure hoses replace the conventional drive 
shaft, universals, gear changers and clutches. 
The speed and direction of rotation of the 
hydraulic motor are determined by the posi- 
tion of the pump’s variable cam. 

Other combinations of single and dual, 
fixed and variable pumps and motors are 
available for applications having different 
performance requirements. An important 
feature of the new transmission is its ability 
to produce full torque at low engine speeds. 
Reversing vehicle direction reportedly is 
done with a high degree of smoothness, at 
any rate of change desired, and without 
brakes or clutches. Present production 
models have been designed for installation 
as the traction drive for lift trucks, front 
end loaders, farm tractors,. combines, and 
other similar off-road vehicles. Installations 
other than traction drives include power 
steering for heavy road scrapers, drum 
drives for mobile concrete mixers, and 
variable speed drives for cooling. 


Rectangular Air Cleaner 


Farr Co., P.O. Box 90187, Airport Sta- 
tion, Los Angeles 45, Calif., has introduced 
a new single-stage, dry-type, engine air 


cleaner now available in 12 standard sizes. 
The cleaner assembly consists of a rec- 
tangular housing and a new modular type 
filter cartridge. According to the manufac- 
turer, the new shape provides maximum dirt 
holding capacity for its size and a low pres- 
sure loss for the air intake system. 

The face plate of the disposable cartridge 
is a rubber-like plastic (polyvinyl chloride) 
into which the filter paper is molded. The 
face plate forms an integral air seal when 
locked in place in the housing. 


(Continued on page 568) 
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Fafnir Extended Inner Ring 
Ball Bearings with Plya-Seals 
and Self-Locking Collar. 


FAFNIR 


PRESSED STEEL TAKE-UP UNIT 


This light-but-rugged, compact, ready-to-mount 
“package” offers down-the-line savings to manu- 
facturers who have been making their own take- 
ups for light-duty installations. It can also be used 
in place of heavier, more costly types where exces- 
sive weight and capacity are not needed. Available 
in two basic sizes covering eight different shaft 
dimensions, the unit is adaptable to either guide- 
type or bolt-type methods of mounting and can 
accommodate misalignment without adjustment. 
The sealed and permanently prelubricated Fafnir 
ball bearing needs no in-service attention. It has 
“built-in” self-alignment to compensate for differ- 
ences in take-up on either side of a shaft. The bear- 
ing is equipped with the Fafnir-originated self- 
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locking collar, incorporating the eccentric cam 
principle that simplifies installation to a twist of 
the wrist. No machining of shaft shoulders is 
needed .. . no mounting devices. 

For complete information 
on how this cost-cutting 
Fafnir take-up unit can be 
adapted to your require- 
ments, contact your Fafnir 
representative. Or write 
The Fafnir Bearing Com- 
pany, New Britain, Conn. 


@FAFNIR 


BALL BEARINGS 


This stamp on 

a Fafnir Ball 

Bearing means 

finest quality and 

workmanship. . . depend- 

able supply . . . competent 

engineering help ... and 

responsibility in meeting 

your bearing needs. It’s 
worth bearing in mind. 
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. . . New Products: 
(Continued from page 566) 


New Line of Torque Converters 


Rockford Clutch Div., Borg-Warner 
Corp., Rockford, Ill., has announced a new 
line of torque converters specially designed 


to provide an infinite number of torque- 
speed ratios for off-highway vehicles, wheel 
and track-laying tractors, loader graders, rol- 
lers, stationary power units and industrial 
drives. Designed for loads from 100 to 
700 hp, the new torque converters have 
torque multiplication ratios from 2.3:1 to 
3.5:1. Sizes range up to 18% in. diameter. 
Units are single stage, 3-element type with 
or without automatic over-running reaction 
members for fluid coupling operation. Ro- 
tating and stationary housing models are 
available. Also, drive can be direct spline 
to flywheel or flexible rubber-drive coupling. 


Announces SP Swather 
Oliver Corp., 400 W. Madison St., Chi- 


_ cago 6, Ill., has introduced its new self- 


propelled Model 86 swather with new 


double-gear drive system and table design 
for harvesting hay, grain, alfalfa, and other 
grassland crops. The new swather is de- 
signed with 6-batt, cam-type reel in 10, 12, 
14, and 16-ft widths. Power is supplied by 
a Wisconsin VH4D engine coupled with a 
new dual-gear planetary-drive system. The 
table design has hydraulic features that are 
said to enable knives to float over uneven, 
corrugated terrain while maintaining con- 
stant cutting height, with no digging in. 
Table may be raised to pass over an ob- 
stacle, then set back down at the prede- 
termined cutting height, from 2 to 30 in. 


The swather frame and power unit con- 
vert to a field sprayer with 180-gal tank 
capacity for weed and insect spraying. 
Sprayer assembly includes pump capacities 
up to 200 psi pressure, 42-ft boom width 
with 12-ft spray extension available. 


New Seal Development 


Rocketdyne, a Division of North Amer- 
ican Aviation, Inc., 6633 Canoga Ave., 
Canoga Park, Calif., has announced that 
Naflex, a cryogenic metal seal used in rocket 
engines, is mow on the market as an “of 
the shelf” item. Main feature of the new 
seal is said to be its ability to seal through 
high and low extremes of pressure at low 
bolt and flange loads. Also, the seal is said 
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to be repeatedly re-usable. Standard seals 
in aluminum with Teflon covered sealing 
points are available in sizes ranging from 
one to 20 in. 


Upset Forging Advanced 


Commercial Shearing and Stamping Co., 
Youngstown, Ohio, has announced produc- 
tion of upset-forged agricultural equipment 


component parts previously considered un- 
suitable for production by upset forging. 
Shown is a dovetail groove steering link 
pedestal for fast front-end changeover in an 
all-purpose farm tractor. Company engi- 
neers found that through precision produc- 
tion on a 6-in. upsetter they could produce 
such an unusual shaped part as an upset 
forging and still hold to the close toler- 
ances. As a result the part reportedly is 
produced at savings both in machining 
time and in metal. 


Increases Vane Type Pump Line 


Vickers Inc., Division of Sperry Rand 
Corp., Detroit 32, Mich., has announced 
that three series of vane type mobile pumps 


have increased outputs, and that two com- 
pletely new series have been added to the 
line. Advanced design features in the in- 
creased displacement pumps permit normal 
operation at speeds up to 2700 rpm and 
pressures up to 2500 psi. Although the new 
designs are slightly longer than earlier 
models, the package-size-to-horsepower-ratio 
is said to be decreased. Capacities range 
from 12 to 109 gpm at 1200 rpm and 
100 psi. 


New Driers Announced 


Deere & Co., 3300 River Dr., Moline, 
Ill., has announced a new portable Model 
98 crop drier which can be adjusted to han- 


dle a wide range of drying jobs. The new 
unit is said to provide an air-delivery range 
of 5,000 to 22,000 cfm. Rate is adjusted by 
changing pitch of fan blades. The new drier 


can be operated either on the transport 
chassis or mounted on a fixed base. 

Also announced is the Model 550 drier 
with a capacity of 550 bu. This unit is 
equipped with new metering rolls that mini- 
mize grain damage and speed unloading. 


Gear Drive Differential 


Dual Drive, Inc., 3597 Lee Rd., Cleve- 
land 20, Ohio, has designed a new differen- 
tial consisting of two basic operating parts 


Bass 


—a balancing gear and a side gear. The 
entire unit is said to be interchangeable with 
a standard gear carrier. In operation, worms 
on axle shaft mesh with worm wheels. The 
worm wheels are interconnected by balanc- 
ing gears for power division on turns with- 
out the tendency to push a vehicle straight 
ahead. The new differential is a true gear 
differential. A system of gears, acting as 
driving keys, is said to transmit engine 
power to the rear wheels in exact ratio to 
the traction resistance of the wheels when 
the vehicle is in either forward or reverse 
motion. 


New Flow Divider Valve 


Hydraulic Electronic Division, Fawick 
Corp., 9919 Clinton Rd., Cleveland 11, 
Ohio, has announced an adjustable flow 
divider valve, with lever operated flow con- 
trol, designed to simplify control of hy- 
draulic systems requiring a variable rate of 
fluid flow from one fixed displacement 
pump. Also, the new valve facilitates at- 
tachment of tractors to implements having 
hydraulic systems of different capacities. 


Locked stops provide 10 calibrated rates up 
to 60 gpm in addition to the shut-off posi- 
tion. The divider allows fluid in excess of 
the amount delivered to its priority port to 
be used to operate another completely inde- 
pendent system at high or low pressure with 
no effect on the controlled system. It also 
can be linked with additional units in series 
or parallel circuits to operate multiple 
motors and actuators in the same system 
from one pump. 


Creates New Alloy 


Clinton Engines Corp., 250 Park Ave., 
New York 17, N. Y., has announced the de- 
velopment of a new alloy, to be known as 
Alumalloy, which is said to alleviate almost 
entirely any problems of porosity. Accord- 
ing to the manufacturer, the new metal ac- 
quires its high density and, therefore, low 


(Continued on page 575) 
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Literature listed below may be obtained 
by writing the manufacturer. 


Bearing Terms Booklet 

SKF Industries, Inc., Front St. and Erie 
Ave., Philadelphia 32, Pa.—A 24-page 
booklet (Form No. 343) entitled “Bearing 
Parts and Nomenclature of Standard and 
Precision Bearings’ defines and illustrates 
ball and roller bearing parts and terms. 
Other subjects included are ball installation, 
dimensions, loads, alignment, types and 
functions of self-aligning, nonself-aligning, 
and thrust bearings. Bearing accessories 
such as shields, seals, snap rings, seats, and 
housings ate also described. 


Backhoes Bulletin 

The Parsons Company, P.O. Box 431, 
Newton, Iowa— A 4-page, 2-color bulletin 
(PS-828) describes and illustrates four back- 
hoes ranging from 10 ft to 15 ft digging 
capacity. Specifications are also included as 
are picture-stories of other equipment — 
hydroclam, rear blades, and front end 
loaders. 


Pin-Type Fasteners 

Driv-Lok Sales Corp., 777 Park Ave., 
Sycamore, Ill. — A 4-page data file describes 
the standard line of solid grooved pin 
fasteners, as well as studs, dowels, and 
high-alloy shear-proof pins. It lists recom- 
mended pin diameters for various shaft sizes 
and torque values transmitted by pins in 
double shear; minimum single shear values 
are also listed in a separate table for pins 
of various metals. Available finishes, di- 
mensions and tolerances are also given. 


Hydraulic and Pneumatic Packings 

Chicago-Allis Mfg. Corp., 125 N. Green 
St., Chicago 7, Ill.—A 16-page catalog, 
Bulletin No. 341, illustrates and describes 
complete line of pneumatic and hydraulic 
packings, including cup, flange, "U”, Vee, 
“O” rings, back-up washers, one-piece 
double-acting piston cups, and double-lip 
shaft wiper seals. Also included is infor- 
mation on various materials, conditions of 
operation, typical design application, speci- 
fications, and data charts on packings in 
standard sizes. It also serves as a design 
handbook and guide. 


Valve Remote Control Systems 

Stow Manufacturing Co., 39 Shear St., 
Binghamton, N. Y. — Bulletin No. 618 is a 
20-page, 2-color design manual covering 
complete line of manual remote controls as 
used on ships and in power plants, chem- 
ical plants, nuclear power plants and in- 
dustrial plants for valves. It is divided into 
three sections: (1) Flexible shafting; (2) 
standard rigid reach rod controls; and (3) 
gear boxes. Also included are dimensional 
sketches of all terminals. 


Two-Row Corn Head 

Allis-Chalmers Manufacturing Co., Farm 
Equipment Division, Milwaukee 1, Wis. — 
A two-page, two-color bulletin (No. TL- 
2443) describes and illustrates two-row 
corn head for Model A Gleaner combine. 
Included are specifications. 


Portable Soil Tester 

Industrial Instruments, Inc., 89 Com- 
merce Rd., Cedar Grove, N. J.— A brochure 
describes and illustrates the RD-B15_ port- 
able soil tester, for use in measuring total 
soluble salt in greenhouse and nursery soils. 
Also described is a kit, designated Kit 
RD-300S, containing the soil tester, a dip 
cell, thermometer, measuring flasks and a 
hardwood carrying case. 
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Two-Way Radio Transceiver 

E. F. Johnson Co., Waseca, Minn. —A 
two-page, two-color circular describes and 
illustrates the “Personal Messenger” two- 
way radio transceiver. Included are its 
qualifications, flexibility, and uses, as well 
as a battery chart and a listing of accessories. 


Grease Summary 


Bardahl Manufacturing Corp., 1400 N.W. 
52nd St., Seattle 7, Wash.—A 32-page 
booklet entitled “Grease” is a review of 
grease lubrication, including the basic prin- 
ciples, types and rules for choice and appli- 
cation of lubricating grease, as well as the 
effect of additives on the properties of 
grease. 


Undercarriage Parts for Older Tractors 

Caterpillar Tractor Co., Peoria, Ill. — An 
8-page booklet entitled “Users Report Big 
Savings” (Form DE121) includes six re- 
ports from machine owners on how they 
have used and profited from large size op- 


tional track parts and lifetime lubricated 
rollers for their older tractors. 


Earthmoving Wheel Tractors 


Construction Machinery Division, Clark 
Equipment Co., Benton Harbor, Mich. — 
Paper entitled “Michigan Wheel Tractors 
in Earthmoving’ presented by R. J. War- 
ren, product specialist, Clark Equipment 
Co., as part of a Symposium on Highway 
Equipment at the 59th Annual Convention 
of the American Road Builders Association, 
March 1961. 


Variable Speed Belts 


T. B. Wood’s Sons Co., Chambersburg, 
Pa.—A 20-page bulletin, No. 24103 con- 
tains five tables with the following head- 
ings: (1) Aphabetical Listing of Applica- 
tions; (2) Numerical Listing of Manufac- 
turer's Part Numbers; (3) Numerical List- 
ing (according to size); (4) Variable 
Speed Cross Reference; and (5) Wood's 
Variable Speed Belt Cross Reference. 


Now available from Motor Wheel 


DOUBLE-BEVELED 
RIMS 


Double-beveled rims for adjustable 
tractor and implement wheels are 
new available from Motor Wheel. 
Combine with loose clamps and 
our standard discs. if you have 
a requirement for double-beveled 
rims, write for complete spec- 
ification data. 


RIM-AND-CLAMP 
ASSEMBLIES 


Our standard rims for tractors and 
implements are now available with 
welded or riveted clamp assemblies. 
Combined with Motor Wheel’s stand- 
ard discs, these new assemblies (all 
popular clamp designs available) 
provide low-cost adjustable wheels. 
Write for data. 


“Application Engineered” wheels meet 


your exacting farm machinery requirements 


The addition of double-beveled rims and rim-and-clamp assemblies to 
our line of agricultural-wheel equipment is another example of why Motor 
Wheel is the one source for your every wheel requirement. With over 500 
different ‘“‘Application Engineered”’ wheels and continuous broadening and 
improvement of our line, we offer the most complete line of wheels spe- 
cifically engineered to meet the exacting needs of farm machinery. 
Before specifying wheels for your machinery, consult a Motor Wheel 
field sales engineer. He'll help youselect an “Application Engineered” wheel, 
or have one designed to solve your unique wheel problem. Write or call. 


Serving the Agricultural Industry Since 1903 


MOTOR WHEEL Corporation 


LANSING, MICHIGAN 
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MEMBERSHIP 
APPLICANTS 


* 
+ 


The following is a list of recent applicants fpr 
membership in the American Society of Agricui- 
tural Engineers. Members of the Society are 


urged to send information relative to applicants 
for consideration of the Council prior to election. 


Buck, Samuel E.— Serv. mgr., Oliver Corp. 
Le ye 1515 E. Altgeld, South Bend 1), 
Ind. : 

Elwick, Keith D.—Vice-pres., Hawk Bilt Mfiz. 
Corp., Vinton, lowa : 

Everts, Albert E.—Engr. spec., (SCS) USDA. 
(Mail) 1910 Vista St., Boise, Idaho: 

Gloin, Beverley G.—Field rep., Plywood 
Manufacturers Association of British C»- 
lumbia, 383 Richmond St., Room 10, 
London, Ont., Canada ; 

Hanon, Mario J. — Jr. engr., California State 
Polytechnic College. (Mail) Nandaime, 
Nicaragua, C.A . : 

Hubbard, James M.—Farm advisor, Farme‘s 
Rural Electric Co-op. Corp. (Mail) 226 
Kelly Dr., Glasgow, Ky. : 

Reed, Marion J.— Asst. agr. engr., Univer- 
sity of Georgia, Barrow Hall, Athens, G?. 

Richards, Ernest—Agr. engr., (SCS) USDA. 
(Mail) 318 E. Sixth St., Lordsburg, N. M. 

Scott, Swayne F.—Agr. engr., (SCS) USDA. 
(Mail) P.O. Box 1133, Dalhart, Texas ° 

Smith, Herschel A.—R.R. 2, Presque Isle, 
Maine 

Squires, William E.— Territory mgr., Olivér 
Corp. (Mail) 1799 Rosswood Dr., San 
Jose 24, Calif. 

Stewart, Larry E.—Ext. instr., agr. eng. depr., 
University of Maryland, College Park, Ma. 

Symes, Richard T. — Proj. engr., J & L Engi- 
neering Co. (Mail) 311 Minvielle Blvc:, 
Jeanerette, La. ¢ 

Tullis, Harry E.— Forest engr., U.S. Forest 
Service, USDA. (Mail) 765 Belgraxec 
Ave., Reno, Nev. 

Veech, Everett R.—Asst. engr., Allis-Chalme:s 
Mfg. Co. (Mail) 415 Greenleaf St., Le- 
Porte, Ind. 

von Engelbrechten, Jan — Field engr., Sur- 
spiced Vegetables, Inc., P.O. Box 90%, 
King City, Calif. 

TRANSFER OF MEMBERSHIP 

Mutchler, Calvin K.— Agr. engr., (SWCRD. 
ARS) USDA. (Mail) 7 Brook St., Mor- 
eo Minn. (Associate Member to Meni- 
er) 

Sack, Hans A.—Engr., John Deere Tractor 
Res. and Eng. Center. (Mail) 1924 
Maplewood Dr., Cedar Falls, Iowa (As- 
sociate Member to Member) 

Wang, Jaw-kai—Asst. prof. and acting chm., 
agr. eng. dept., University of Hawaii, 
Honolulu 14, Hawaii (Associate Mem 
ber to Member) 


STUDENT MEMBER TRANSFERS 

Birewar, Bhaya R. — (Kansas State Univer- 
sity) Lecturer in agr. eng., College of 
te “gmat Osmania Univ., Hyderabad, 
ndia 

Bortner, Edward J. — (Pennsylvania 
University) R.R. 3, Hanover, Pa. 

Carpenter, Philip C.— (Purdue University} 
R.R. 1, Butler, Ind. 

Carson, William D.— (Virginia Polytechnic 
Institute) Virginia Electric & Power Co., 
Richmond, Va. 

Crum, John E. — (Purdue University) Hum- 
phrey, Ark. 

Doss, David R.— (Auburn University) R.R. 
2, Box 48, Adamsville, Ala. 

Farnham, Charles W. — (Iowa State Univer- 
sity) 3641 7th Ave., Council Bluffs, Ia. 


State 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING _indi- 
cated. “‘Agricultural Engineer’ as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are 
summaries of mimeographed listings carried in 
the Personnel Service, copies of which will be 
furnished on request. To be listed in this bul- 
letin, request form for Personnel Service listing. 

Positions Open — April — O-95-117, 163-119. 
May — O-198-121, 199-122, 212-123, 218-124, 226- 
125. Jume—O-257-126, 257-127, 265-128, 259-129. 
July — O-284-130, 286-131, 293-132, 294-133, 294- 
134. August — O-310-136, 329-137, 334-138, 337- 
139, 341-140. September — O-350-141, 311-142, 
371-143. 

Positions Wanted — April — W-112-17, 135-18, 
142-19, 115-20, 160-21, 161-22, 164-24, 166-26, 
171-27, 178-28. May — W-190-30, 97-31, 200-32, 
201-33, 202-34, 203-35, 204-36. Jume — W-244-37, 
264-39. July — W-228-41, 213-42, 285-44, 280-45, 
290-46, 219-47, 296-50. August — W-181-51, 306- 
52, 307-53, 305-55, 304-56, 323-57, 317-58, 518-59, 
330-60, 333-61, 302-62. September — W-352-63, 
351-65, 370-66. 


NEW POSITIONS OPEN 

Hydraulic Engineer — Midwest farm-equipment 
manufacturer requires engineering graduate with 
5 to 10 years’ basic design experience in tractor- 
implement hydraulics. Must have proven ability 
to originate and design hydraulic systems. Gen- 
eral knowledge of production equipment and 
methods helpful. Submit complete resume in- 
cluding salary requirements. O-395-144 

Agricultural Engineer for design and applica- 
tion engineering on crop drying fans, heaters, 
in-storage drying structures, batch dryers, and 
other grain conditioning equipment, with estab- 
lished manufacturer in Midwest. Age 30-35. BS 
in agricultural or mechanical engineering. Ex- 
perience 5 yr. in crop drying design and applica- 
tion engineering. Must know farm practices in 
Midwest agricultural area. Considerable oppor- 
tunity in farm engineering division. Additional 
opportunities depending on ability and com- 
pany requirements. Salary open. O-405-145 


Agricultural Engineer (assistant or associate 
professor rank) to have charge of agricultural 
power courses and research in power and ma- 
chinery or processing. Teaching %, research “%4 
time, with possible adjustment if desired after 
first year. Agricultural engineering department 
in a northeastern State University. Age under 
40. PhD preferred. MSAE minimum require- 
ment. Able to meet and work well with other 
professional and technical personnel. Experi- 
ence in teaching wer and machinery courses, 
or in research. xcellent opportunity for ad- 
vancement. Exceptional retirement program. 
Also Social Security, group insurance and 
hospitalization. Working conditions superior to 
most. Salary open. O-408-146 


Agricultural Engineers (several) for graduate 
research assistantships. Openings in all major 
fields of agricultural engineering. Research and 
graduate work for MS degree. Research pro- 
gram can be arranged to meet individual needs, 
desires and abilities. Northeastern state uni- 
versity. BSAE or equivalent with above average 
scholarship. Genuine desire for individual study 
and investigation. Openings effective immedi- 
ately. Salary $2,000 plus tuition. O-408-147 

Agricultural Engineer-Manager, for manufac- 
turer and installer of concrete pipe for irriga- 
tion and drainage systems. Western location. 
Age 30-40. Engineering and business education. 
Want resourceful leader, able to direct others. 
Unlimited opportunity. Salary $600 to start. 
O-421-148 


Agricultural Engineer for product planning 
manager for forage harvesting, handling, stor- 
age, and feeding equipment, with major manu- 
facturer. Location, Canada. Age 30-50. BSAE 
or BSA, with major interest in machinery. Ex- 
perience in contacting farmers, dealers, college 
and public agency personnel, and others with 


farm related business. Proven judgment in farm 
machinery applications most important. Willing 
to travel up to % time. Excellent opportunity 
for advancement with large company. Salary, 
$10,000 range. O-424-149 

Agricultural Engineer to direct product de- 
velopment and improvement, field testing, and 
Pproauction planning with newly reorganized 
western manufacturer. Age 35-45. BSAE or 
BSME. Experience with manufacturer in sim- 
ilar work, preferably on tillage and materials 
handling equipment. Practical approach. In- 
itiative and energy. Excellent opportunity for 
salary increase and profit participation in solidly 
financed firm with good product acceptance, 
established market, and good growth prospects. 
Salary $9,000-10,000 to start. O-417-150 


NEW POSITIONS WANTED 


Agricultural Engineer for design work in 
power and machinery or farm structures with 
manufacturer, processor, consultant or farm- 
ing operation in South or Midwest. Limited 
travel. Married. Age 28. No disability. BSAE 
1960, University of Arkansas. Military service 
in Navy 8 yr. Experience since graduation 
nearly 2 yr. in design and construction of grain 
storage and dryer systems. Available on 4 
weeks notice. Salary $7,000-8,000. W-372-67 

Agricultural Engineer for design, develop- 
ment, research or writing in farm structures 
field with manufacturer, processor, distributor or 
consultant preferably in Midwest. Married. Age 
32. No disability. BSAE 1956, University of 
Illinois. Good farm background on progressive 
livestock and grain farm. Experience 6 yr. as 
engineer with prefabricator of wooden farm 
buildings and steel grain bins, including design 
of conventional and pole type structures, draft- 
ing, writing assembly instructions and technical 
sales literature, and cost analysis and pricing. 
Military service in Army 23 mo. Available 
Oct. 1. Salary open. W-414-68 


Agricultural Engineer for extension, sales, 
service, writing, or farmstead engineering, in 
power and machinery, farm structures, or soil 
and water field with industry or public service. 
Northeast or Midwest. Willing to travel. Mar- 
ried. Age 33. No disability. BSAE 1953, Uni- 
versity of Maine. Experience as field test engi- 
neer on harvesting machines 1% yr.; county 
agent, farm structures field 1% yr.; district 
supervisor of farm equipment sales to fran- 
chised dealers 1 yr.; SCS area engineer 2 yr.; 
advertising copywriter 2 yr. War enlisted serv- 
ice in Air Force 3 yr. Available on one month 
notice. Salary open. W-336-69 

Agricultural Enginer for design, development, 
research or sales in power and machinery or 
electric power and processing with industry or 
public service. Any location. Married. Age 24. 
No disability. BSAE 1960; MSAE expected 
February 1962, Louisiana State University. Farm 
background. Summer work in drainage and irri- 
gation with Soil Conservation Service. Design 
experience 9 mo. with major farm implement 
manufacturer. Licensed professional engineer. 
Available February 1962. Salary open. W-427-70 


Agricultural Engineer for design, teaching, or 
research in product processing or other phases 
of Agricultural Engineering with college, ex- 
periment station, or federal agency. Prefer 
central U.S.A. but will consider any location. 
Married. Age 30. No disability. BSAE, 1954, 
Oklahoma State University. MSAE, 1959, Uni- 
versity of Missouri. PhD expected June, 1962, 
Oklahoma State University. Farm background. 
Summer work with Soil Conservation Service 
and Farm Tractor Design Division, Interna- 
tional Harvester Company. Three months with 
Farm Tractor Testing Laboratory of Allis- 
Chalmers Manufacturing Company after com- 
pleting BSAE. Three years active commissioned 
service in USAF as a pilot and with installation 
engineers. Nine months as instructor at Texas 
Technological College. One year as graduate 
teaching assistant, University of Missouri. Two 
years as graduate research assistant, Oklahoma 
State University. Available February 1962. 
Salary open. W-430-71 


Gardner, Thomas E. — Agr. eng. dept., Uni- 
versity of Georgia, Athens, Ga. 

Jackson, Herbert L.— Agr. eng. dept., Uni- 
versity of Georgia, Athens, Ga. 

Leach, Eugene F.— (University of Illinois) 
Lot 31, Tuck-A-Way Trailer Park, Meta- 
mora, Ill. 

Mickelson, Gene E. — (University of Minne- 
sota) 3840 17th Ave., S., Minneapolis 7, 
Minn. 

Reinkensmeyer, Earl O. — (University of IIli- 
nois) 519 S. Perrine Ave., Centralia, IIl. 

Sanders, Charles R.— (Auburn University) 
1604 3rd Ave., N., Bessemer, Ala. 


AGRICULTURAL ENGINEERING * 


Sutherland, James R. — (University of Min- 
nesota) 4036 Oregon Ave., N., Minne- 
apolis 27, Minn. 

Thomson, Kimbrell A.— (Mississippi State 
University) Aliceville, Ala. 

Ulmer, Ross L. — (Purdue University) With 
sey Army. (Mail) R.R. 1, Pleasant Lake, 
Ind. 

Whitney, Richard W.— (Kansas State Uni- 
versity) 91 Blue Valley Cts., Manhattan, 
Kans. 

Wilson, David E.— (University of Illinois) 
R.R. 2, Robinson, III. 

Wismer, Eli D.— (Pennsylvania State Uni- 
versity) Box 221, R.R. 2, Perkasie, Pa. 
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... ASAE Members in the News 
(Continued from page 560) 


Non-stop picking in “100-plus yields” 
Arthur H. Schulz, extension agricultural 
engineer, North Dakota Agricultural Col- at speeds to 3 mph 


lege, has been named acting extension 
director. 
Delmar D. Fangmeier, University of 
Nebraska agricultural engineering graduate, 
has been awarded a National Defense 
Fellowship at the University of California. 
This is a two-year fellowship for study lead- 
ing to a Ph.D. degree in water resources 
engineering. 
James T. Walls has accepted a position 
with New Idea Division of Avco Corp., 
Coldwater, Ohio, as project engineer. 
Formerly, he was associated with Interurban 
Industries as a project engineer. > if 
Lloyd A. Wakeman, hydraulic engineer a NEW IDEA No. 307 Mounted Corn 
with the USDA Soil Conservation Service in J, Picker uses DIAMOND Roller 
Puerto Rico, recently has been transferred Chain and Sprockets in a variety of 
from Mayaguez to Santurce. types and sizes 


Kenneth D. Grosse, formerly field engi- 
neer for Caterpillar Overseas C.A., Brussels, 
Belgium, is now engine representative for 
Caterpillar Tractor Co., Ltd. of London, [LER CHAIN 


England. 
Carl H. von Wolffradt has accepted a 


position of sales engineer with Sharpe Heat- 7 . 
ing and Ventilating Inc., Los Angeles, Calif. e DS EW D E A ac eve 
Prior to moving to California he was lo- end eee 

cated in Toronto, Canada, where he was a 


° . . 7 

sales engineer with Air Products. N H h k 

H. E. Dobson, formerly Washington EW Ig In corn DIC Ing 
manager, Food Machinery and Chemical 
Corp., Washington, D. C., is now located 
in Middlesex, England. He has accepted Der ormance 
the position of managing director for Var- 
ley-FMC Ltd., a subsidiary of Food Ma- 
chinery and Chemical Corp. 

James R. Hamilton has joined the staff 
at Mississippi State University as professor NEW IDEA’S fast. new 
of agricultural education. Previously, he ’ ; : 
was professor and head of the agricultural Mounted Corn Pickers 
education department at Texas State College. D Roll 

R. C. Barnes, Jr. is now located in Rich- . ‘ use UIAMOND holler 
mond, Va., where he is state conservation ‘ ’ ? Chain and Sprockets to 
engineer with the USDA Soil Conservation ioe aa ) ‘i P : 
Service. He previously was an agricultural Bley ne 4 insure greater equipment 
engineer with SCS in Texas. ; ’ a ; d it ith 1 

Charles G. Burress has accepted the 1 Cr alia CAPACILyY WIE (ess 
position of general sales manager with Cald- } downtime. fewer 
well Mfg. Co., Inc., Kearney, Nebr. For- ssi | ; if 
merly, he was eastern regional manager for ~ at 1 adjustments and lower 
Wonder Building Corp. of America, Harris- - oe : | ; 
burg, Pa. | maintenance costs. 

Emil F. Carra, Jr. has accepted a posi- 
tion as design engineer with the advanced 
engineering department, Tillage Division, NEW IDEA Universal Sub-Frame fits 
International Harvester Co., Hinsdale, Ill. PTO on all standard tractors .. . uses 
Formerly, he was a design engineer with DIAMOND Roller Drive Chain and 
J. I. Case Co. Sprockets for dependable performance. 


Harry J. Braud, Jr. has accepted a posi- pee. 
tion as associate professor in agricultural oo To solve problems of shock loads, twisting stresses and 
engineering at Louisiana State University, excessive wear . . . to insure reliable, low-cost power transmission 


after completing requirements for a Ph.D. . ‘ 
degree in pret Re engineering at Okla- . . . specify DIAMOND wherever roller chain and sprockets are 


homa State University. used. Write for additional information. Your inquiry will 
Ronald B. Jessop advises that he has receive prompt attention. 
been appointed to the post of technical 


officer of land development on a Technical ie DIAMOND ENGINEERING SERVICE IS AVAILABLE 
Assistance Mission of the United Nations 


to the government of Indonesia, under the 
auspices of the Food and Agriculture Or- DIAMOND CHAIN COMPAN Y, IN Cc. 
ganization of the United Nations. He for- A Subsidiary of American Steel Foundries 


a. was located in Turi, Kenya, East Dept. 616 - 402 Kentucky Ave., Indianapolis 7, Ind. 


Manuel Pallares has been transferred 
by Massey-Ferguson Ltd. from Toronto, 
Ontario, Canada, to Coventry, England. His 
new position is that of agricultural engi- 
neer, publicity and marketing, for the Com- 
munications Division of Massey-Ferguson 


Ltd. 


Offices and distributors in all principal cities 
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PEERS 


The following bulletins 
recently. Copies may be obtained by writing to 
author or institution listed with each. 


Underneath Understanding of Crop Dry- 
ing Fundamentals, by H. M. Marks and 
R. W. Dye. Electricity On The Farm Maga- 
zine, 466 Lexington Ave., New York 17, 
N. Y. Price, 75 cents. Quantity prices avail- 
able on request. 

Comprehension of Graphs, by L. E. Sar- 
baugh, Richard Powers, Hugh Culbertson, 
and Thomas Flores. Bulletin 31. January 
1961. University of Wisconsin, College of 
Agriculture, Department of Agricultural 
Journalism, Madison, Wis. 

Eighth Edition of the Directory of the 
American Council of Independent Labora- 
tories, Inc. 1961. ACIL, 4302 East-West 
Highway, Washington 14, D. C. 

Distribution Patterns for Beef, by Thor 
A. Hartsgaard and Sylvester D. Phillippi. 
Bulletin No. 435. June 1961. Department 
of Agricultural Economics, North Dakota 
State University, Fargo, N. D. 

Tips on Farm and Home Safety, by A. M. 
Pettis. Bulletin No. 139. June 1961. De- 
partment of Agriculture, State of Florida, 
Tallahassee, Fla. 

The two following standards are available 
from the Commodity Standards Division, 
Office of Technical Services, U.S. Depart- 
ment of Commerce, Washington 25, D. C.: 


Do a thorcugh job of 
teaching with... 


THE FARM SHOP 


Wakeman — McCoy 


Written with both the beginner and the vet- 
eran farm shopworker in mind. ... Presents 
step-by-step techniques in the uses and ap- 
plications of nearly all hand and power tools 
usually found in the shop of a modern farm. 


BASIC TECHNICAL DRAWING 


Spencer 


Primarily designed for the beginner.... 
Gives careful explanations — admirably illus- 
trated — of each operation, process, tech- 


nique, and principle. 


Send today for FREE descriptions! 


THE MACMILLAN COMPANY 
60 Fifth Avenue, New York 11, N. Y. 


Please send further information on: 


C) THE FARM SHOP [) BASIC TECHNICAL DRAWING 


Name 
School 


ESRI TS RR ee ne ee ce Ae 


Recommended Industry Standard for 
Single-Hung Wood Windows. No. TS- 
5474A. 

Amendment No. 1, Commercial Standard 
CS 188-59 — Cast Iron Soil Pipe and 
Fittings. 


Achievements of Agricultural Science in 
the USSR. Available in English. No 60- 
5199. Office of Technical Services, U.S. De- 
partment of Commerce, Washington 25, 
D. C. Price, $1.25. 


The two following bulletins are available 
from Food and Agriculture Organization of 
the United Nations, Viale delle Terme di 
Caracalla, Rome, Italy: 

Possibilities for the Utilization of Solar 
Energy in Underdeveloped Rural Areas. 
Farm Power and Machinery — Informal 
Working Bulletin No. 16. 

Windmills for Water Lifting and the 
Generation of Electricity on the Farm. Farm 
Power — Informal Working Bulletin No. 17. 


The two following bulletins are available 
from the Agricultural Research Service, 
USDA, Beltsville, Md.: 

A Velvet-Roll Separator for Seed Testing, 
by J. E. Harmond and N. R. Brandenburg. 
ARS 42-53. July 1961. 

Some Spray Distribution and Atomization 
Tests with a Helicopter, by D. A. Isler and 
Bohdan Maksymiuk. ARS 42-54. Septem- 
ber 1961. 


Protection of Rail Shipments of Fruits 
and Vegetables, by W. H. Redit and A. A. 
Hamer. Agriculture Handbook No. 195. 
July 1961. Superintendent of Documents, 
U.S. Government Printing Office, Washing- 
ton, 25, D. C. Price, 55 cents. 


Agricultural and Horticultural Engineer- 
ing Abstracts. Vol. XII, No. 3. 1961. Ab- 


tion write 


stracts Nos. 891-1358. Scientific Intelligence 
Unit, National Institute of Agricultural En- 
gineering, Wrest Park, Silsoe, Bedfordshire, 
England. 

W hat Water Means to Ohio. Department 
of Natural Resources, Ohio Water Commis- 
sion, 1562 W. First Ave., Columbus 12, 
Ohio. 

10-Year Paint Tests on Weathered Gal- 
vanized Roofing, by A. J. Muehling and 
J. O. Curtis. Bulletin 676. August 1961. 
Agricultural Engineering Department, Uni- 
versity of Illinois, Urbana, Ill. 

Educational and Academic Research Facil- 
ities in Ground-Water Geology and Hy- 
drology in the United States and Canada. 
Prepared by the Research Committee of the 
Technical Division of the National Water 
Well Association. May 1961. National 
Water Well Association, P.O. Box 222, Ur- 
bana, Ill. Price, 25 cents. 


The seven following test reports are avail- 
able from the Institute of Agricultural Engi- 
neering, Wrest Park, Silsoe, Bedfordshire, 
England: 


Wallace "J. F.”’ Manure Spreader. No. 
277. March 1961. 

Nuffield Universal Four Diesel Tractor 
(Farm Trials). No. 278, April 1961. 
Lister Blackstone Potato and Beet Ele- 

vator. No. 279. March 1961. 
Ideal Rothery Grain Cleaner —MK 2B. 
No. 280. May 1961. 


“Wright Rain H3" Tractor Mounted 
Pump with Flanged Outlet. No. 281. 
August 1960. 

Ransomes Rotary Slasher. No. 282/EA. 
April 1961. 

Massey-Ferguson Model FE-35 Diesel 
Tractor with 3.A. 152 3-Cylinder En- 
gine. No. 283/OEEC. June 1961. 


Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


e Development, design, and application of 
farm tractors and implements and their 
components 


© Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 
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) BROTHERS ceiiibals 


Danuser Post Hole Digger 7 Wetmore "350" 9" Hammermill Howard Model “K"’ Rotovator 


More farm implement manufacturers use Rockwell-Standard’s Blood 
Brothers jointed drive assemblies than all other suppliers of this com- 
ponent put together. A basic reason for this remarkable and over- 
whelming preference is Rockwell-Standard’s strict adherence to the 
most rigid specifications in design and manufacturing...and the fact 
that Rockwell-Standard has solved more complex universal joint prob- 
lems than any other manufacturer. 


No matter how complex your drive assembly problem...whether it’s 
manual steering assemblies...power take-off drive...or heavy-duty 
propeller shafts, Rockwell-Standard engineers have both the experience 
and ability to help you solve it...and usually at a considerable saving 


in time and money. Wire, write or phone for further information on 
Blood Brothers jointed drive assemblies. 


ROCKWELL 


LOCK WELL-STANDARD 
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GALLON 
TANKS 


23” diameter 
34” long 


Now—a smaller model of the popular 200- 
gallon tank made of Molded Fiber Glass— 
the tough, long-lasting material so much 
less expensive than stainless steel, yet 
stronger than steel, pound-for-pound! 

Unaffected by most chemicals— impact 
resistant—light-weight and low in cost— 
MFG Tanks won't rust or deteriorate even 
in severe weather and exposure! 

Easy to handle, easy to clean; translucent 
so you can see level of contents inside. 
Secret of strength is in pressure- molding 
in matched metal dies, so accept nothing 
less. Demand MFG! Phone or write for 
prices, dimensions, specifications, etc. 


INSECTICIDES 
& FERTHIZERS 


*, . 
ae 


On this Massey-Ferguson Work Bull Multi- 
Purpose Loader, a FUNK-designed 
REVERS-O-MATIC DRIVE permits triple 
operation with one pedal. Instantly changes 
the speed and direction of travel, leaves 
hands free for other operations and pro- 
vides neutral speed control. 

And a FUNK TORQUE CONVERTER 
automatically adjusts power between speed 
and load requirements. 

Just one example of how FUNK MODU- 
: LAR POWER UNITS can be combined 
in an unlimited number of arrangements — without special 
engineering costs. 


Let FUNK find the solution to your power transmission 


problem. 
ras We BOX 577-K 
: COFFEYVILLE, 
s © ae 


Index to Advertisers 


Aetna Ball & Roller Bearing Co. 576 
Armco Drainage & Metal Products, Inc.» _ 561 
Bearings Company of America Div., 

Federal-Mogul-Bower Bearings, Inc. ______--_-_-_-_»_-___-_- 525 
Bower Roller Bearings Div., 

Federal-Mogul-Bower Bearings, Inc. _-_________-_-___-- 529 
cae gall a 533 
oR | ~ e e ss aret  e EE CEE ee 571 
Rr Un TRI a oie ete 567 
Federal-Mogul Div., 

Federal-Mogul-Bower Bearings, Inc. _.___________--______ 540 
I NN hn ee 575 
ea ERE ee ts EA a ae a 574 
nnae pee ty ee a 523 
Ingersoll Products Div., Borg-Warner Corp. —_..____-______ 524 
iateemationel Srasvester Ge. 2 532 
SR RI aan ACCES Naan near SEES 3rd Cover 
EIA tae 2 aii ee ee ae ame ee Eee 531 
nnn rn a eee 572 
Molded Fiber Giass Companies —_____ 574 
NN 5 563 
I a A 569 
National Seal Div., 

Federal-Mogul-Bower Bearings, Inc. >>> 521 
DS ea eae FERN Ee EEE: 
New Departure, General Motors Corporation _._____ 2nd Cover 
NS RR ie A EG ae EL. Ag STE oe OO RRO Ot 537 
Se 
Og a aa ene ne nea 538 
Rockwell-Standard Corporation — 573 
Ieee ener ONION, 4th Cover 
ne 2 as oh ee 539 
West Coast Lumbermen’s Association 534, 535 
Ne IES a eo ae 565 


ADVERTISING REPRESENTATIVES 


NEW YORK 17 — 

BILLINGSLEA AND FICKE, 420 Lexington Ave. LExington 2-3667 
CHICAGO 1 — 

DWIGHT EARLY AND SONS, 221 N. La Salle St. CEntral 6-2184 
SAN FRANCISCO 5 — 

McDONALD-THOMPSON, 625 Market St. EXbrook 7-5377 
LOS ANGELES 5 — 

McDONALD-THOMPSON, 3727 W. Sixth St. DUnkirk 7-5391 
SEATTLE 4 — 

McDONALD-THOMPSON, 1008 Western Ave. MA. 3-3766 
PORTLAND 1 — 

McDONALD-THOMPSON, 2035 S.W. 58th Avenue. CApital 2-5146 
DENVER 3 — 

McDONALD-THOMPSON, 620 Sherman St. TAbor 5-3325 
HOUSTON 6 — 

McDONALD-THOMPSON, 3217 Montrose Blvd. JA. 9-6711 
DALLAS 19 — 

McDONALD-THOMPSON, 2727 Oak Lawn Ave. LAkeside 1-1266 


Advertising Manager: 
HARMON MULBAR, 420 Main Street, St. Joseph, Mich. Tel. 983-6521 


AGRICULTURAL ENGINEERING * OCTOBER + 1961 


SH ES MRS OR a! ae ae meena. ES! So. NRE MR Reece 50 SN ee ic ce a OL HERTS SCT oUee Sarat go See i Se 
Po RS ee a ee gl, ee ghee gee ig): ties jaan ee 3 FC ~a  ae y reme RE Be 4 vo ee ieee Po alee Ree 
=a aoe Se ne eaiiaeae Cal a ae ae tee 0 eee aes MCN Comers eel Patri atte Nb Ue ; Sy PERT pees ee Carer. ne 
1 Ean Oe a ras $c eee ones SEB TERE eg coe)" GRINS Scr meNn cs iene a ee a Nae” hee ag ai Bearers a ee ae eee 
Aenea a ees 
ae er ae: 
fe aps ig 
; ¢ are, 
a | ae 
<a Se eater 
BS vieabacs aT, 
Pai heeds 
; ae forsee 7 ' ™ EE (eral pene 
Shaye SUE Re he ein aimee ss | liga ine ans | pe ees © 
= : ee ‘ ie gion eae o | ha 
nee bah c ‘ aes 9 4 Prise. > a Se . HG a 
ie ; a i be ea <i — ee = | 
|  Syseged proot (ik —~<_ Sm am lec. 
tai gi isl epee. eae , : P| rae 
e * i oe a fins He Sopcat ed 
x * Light weight _ Ls a ee 
‘AB! | seek Lage 3 Tae 
a TO -' = Ne 
wf” a ee sg io Bane 
ey F G f =e * % Be ok call = 
‘ = , », a ee 
2g aS ee een se S 
a § + . 
ee Seam 
f > : E ie Pe ae 
4 Poe oe ae cae ae 
Me ot he Y ES 2 Rs " ie Sieae< 
eae. es siete gies. en 
gest | ae oe ee 2 ee ee Bae ae 
4 al a ayer ee 
Ws ee Bieta he. = ne tea ee Rese Be 2s, — ee eae 
: PRS SE a yer ns eye = ae fe 
> =e ES re kt OES Be Raia so pint: tg Apert, Vise 
7 (Moh Seo OR ae ee RS URI EE ae aaa aS 
Ge . ere « : 2 bse ata 
ct ‘eee aa 
. See ae pee: 
P ! Bh cea 
a AR ome aa 
2 See er eS ae 
ae a 
pes = : Bs a : ; x 
| | | | CuRSEREe 
ra i GILS \ Shen 
is | as oot ae : 
a. See RGR, 
i ote ok 
; qe 2 alan 
Se eee 
a wT ee ae 
ee eh 
, 0 Come 
4 ts ae epee « ; 
ebay) ©: © 
ee ‘ oF a 
Tiss eee 
} a. 
3 a Bi .. '8m 
fF 4 Petey) = ome 
iZ a Bae): oem 
Pec abe ae 
Cae ye] one 
> WATER TANKS ee ey Be. 
OFF, PCO y->, Phi, aes 
ee 4 , 1 x ogee 
: (Qa) MOLDED FIBER GLASS COMPANIES Bl ge 
, RIE coe ~ 7 p| oe ee 
Ys . 4645 Benefit Avenue, Ashtabula, Ohio, Phone WYman 3-2177 : i: Sop 
° <li acini leer coentemnern 1A Sage 
ome ae eee See years Ape gaa | 
~ ae ae pwe e | oe ae 
as : “ace ca ee a i eueips 
: ee 2a Peee a ese +See sae 12) ea 
oe Aes » F spe af asthe an ‘ oe id eine 
% oe Ms 1G a eee a, 1 ara Se Oe, 
Y ae ee eel ie | ee = eS aT & aes 
ke LIC , oBt ua? Fo eee 
“ fakes oieiies Heegen = Pp _ aap aes ae we ig 1a 
SHine. ? 2 A Olek yer bees 
2 fe - Peers Pea E ewan gS Be] re) 
bets ern Cw Suen one 2 hats ar ee 
Fie Bay areas ie mae es ve” | es 
‘ pomieen fae At oe > eee i biter iat 
tf) Me pte ca 
ha ' ° ete es . Aaa 
4 Ayia A Bago 
4 Been 
z Y 4 , p |” aoe 
sisle ay ee wee: Coe ae 
' _ & ve ae | a 
| | i. . (Sa oF aie 
of ad & : sal gan 3 = agit ——o———————aEIUL_——_—*_*_*_>_—>~——SSSSS=SS=== 2 F ap on 
; a. aie al Ne 5 NAR Ras 
oft . > 4a .. rey «Si ae i: Fee 
SG ) eae ; = * bh Ores, 7 ee. “Se 
a ——  —_— 3 ia ae. 
aie ES “s ‘ e - 4 i , 4 —_ ae 
en é ee aa a ‘ eg Ae 
: Mite Aen car om. G .- a Ae age 
0 ae sie ai “ae 7 A Weg oe 
-  — iy ae Tipe 5 a eae 
= he 0 thes VE t% ae . ss ks. Bx SER Ee (pee 
7 aS ee ee ee mar & 
4 A 3 peneeht _ See oe tee Ss s a», td 4 )* ae 
; ea eS . as Se ca a ee aceasta . ot ie 
amas . x = co ae a 4 
2 ae 
{ i 
; My, | Lees 
eo “ 4 Li? 
‘ via a ee 
J ieee 
4 > 3G re 
~ iP eo ee 
: “ 4 a 
3 y e | ae 
2 YQ j aber 
Se re P| 2 4 
i We Ptccee: bi 
ace Bed jesten Ee 
t Red |e 
4a Ee. 
Bp rcs 
te aia? 
; bees b 
: ; hic fos 
a. ee 
Bae os 
ye ae re 
Kavite a. Fae ia 
; } 2), Siamese 
we 2 eee 
ay SNe hae erie 
: va eae 
5 i) Son 
é Aeron 
: He 
pe 574 SC ple 
aye Bt ete) 
“fh eee 
: Pee teed 
+H i 
ins ia 2 Fs fies ala gs waa A ee ee Re eek 5 eee Saati aaa | Geek oye lea le aa 5 ied oe eee See pl aN 
in! RR aS ll a RN 3 cae: av cs ial DE ,. Fo ng Bins 
> Ze ae eee Beit tte : Peart i bene ee Beare a ee oh he Sane dade Seem Gee COS r een eee oe = abe ML rie ang a 
~ Bal Cie lea aed cea ear) a Breet pty. —F = we fae ee pgs a : e: ee tf oe 
ee | ee eerie ae Te i ay ee eee oa 
ae tee ecu S| Mat, er eae poe \ oe Seteae ee Bk oe ce he 
| 2S aaa SS sale Fe ; i: iP) aa wk 4 Ele se ant pas 
SE a a ae Pig Sas ae oh ahh Se am $i 


RESEARCH AND DEVELOPMENT 
ENGINEER 


MSAE or MSME for advanced product engi- 
neering group. Work on harvesting and 
tractor development. Minimum 5 years de- 
sign experience on tractors or combines. 
Proficiency in basic engineering and design 
field. Creative engineer interested in agri- 
cultural machinery development for world- 
wide product application. Relocation ex- 
penses. Excellent fringe benefits and vaca- 
tion plan. Age 25-40. Write AE-201, ASAE, 
St. Joseph, Mich. 


. . . News 
(Continued from page 559) 


M. G. Bekker, Defense Systems Division, 
General Motors Corp., Box T, Santa Bar- 
bara, Calif. 


Eisenhower Is 21st Hoover Medalist 


Dwight D. Eisenhower, who in 1957 was 
elected an Honorary Member of ASAE, has 
been awarded the 1960 Hoover Medal. The 
citation given in honor of Mr. Eisenhower 
reads, “History records the leadership in 
world peace which Dwight David Eisen- 
hower has given to all people in preparing 
and directing undertakings of monumental 
engineering dimensions in military and 
civilian operations of great magnitude and 
far reaching significance. As an organizer, 
leader, and our President, he has through- 
out his illustrious career given proof of the 
importance of the individual by the impact 
of his actions in building a better world for 
people everywhere.” 

The Hoover Medal, founded in 1929, 
was instituted to commemorate the civic 
and huruanitarian achievements of Herbert 
Hoover, and the first award was made to 
him in 1930. The Medal was founded and 
perpetuated by the trust fund established 
by Conrad N. Lauer of Philadelphia and 
has been awarded 21 times. It is held by 
the American Society of Mechanical Engi- 
neers and is administered by the Hoover 
Medal Board of Award consisting of repre- 
sentatives of the four national societies — 
the American Society of Civil Engineers; 
the American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers; the 
American Society of Mechanical Engineers ; 
and the American Institute of Electrical 
Engineers. 


. . « New Products 
(Continued from page 568) 


porosity, not alone from impregnation with 
copper and zinc but also from a new die- 
casting process. It is also reported that the 
new alloy provides a good bonding with 
cast iron for use in aluminum engines 
with cast iron liners. 


Flexible Steering Link 


Stow Mfg. Co., 39 Shear St., Binghamton, 
N. Y., has developed a new flexible shaft 
core especially designed as a steering link 
for the steering column of vehicles such as 
automobiles, trucks, and tractors. The flex- 


ible shaft core is made of top grade music 
wire and is available in % or %4-in. sizes. 
Steering columns of this type can be de- 
flected sideways 20 deg or more depending 
on the length. 


Positive Temperature Control 


Another 
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example of how 


Reliability... 


High sensitivity and positive reliability are important 
factors in temperature controlled agricultural applications. 
You get both — plus maximum durability — by specifying 
a Fenwal THERMOSWITCH Unit! 

A Fenwal THERMOSWITCH® Unit responds to only 0.1°F 
temperature change...its heat-sensitive outer shell 
responds instantly to a change in temperature . . . and all 
contacts are enclosed and protected! 

Fenwal THERMOSWITCH Units cover a range from — 100 
to 1500°F. They’re easily adjustable... available as 
miniature, surface-mounted or immersion types. Special 
variations to resist corrosion, extreme vibration and 
shock are also available. All units are simple to install, 
rugged, compact and surprisingly low in cost! 

Insure precision and absolute reliability in your own 
engineering design by specifying a Fenwal THERMOSWITCH 
Unit. Write today for illustrated booklet. FENWAL 
INCORPORATED,2710 Pleasant Street, Ashland, Mass. 


CONTROLS TEMPERATURE... PRECISELY 
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WHEN YOU NEED SPECIALSIf your product calls for special bearings or hardened 
and ground precision parts, Aetna’s many years of specialization in these areas can save 
you money. In fact, many times, original equipment manufacturers find their problems 
have already been studied and resolved by Aetna’s engineers and that tooling is avail- 
able. For other special units, Aetna can step in at any point— from research through 
design, testing, or production, to help solve your specific problem. Ask your Aetna 
representative —listed in your classified telephone directory—for detailed information 
on our design and production facilities, and outline your anti-friction or parts needs 
for our study, consideration, and recommendations. 


AETNA BALL and ROLLER BEARING COMPANY 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION [| CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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THE GLEANER-BALDWIN SELF-PROPELLED COMBINE, built at the Allis-Chalmers, Independence, 
Mo. Works, is equipped with Link-Belt precision steel roller chain, double pitch “AG” roller 
chain and steel detachable chain for drives and conveyors. Link-Belt augers are also used 
for conveying. 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain...and bonus services besides 


If you want chain that’s the efficiency-equal of your equipment, join the more 
than 300 leading manufacturers who go with Link-Belt. Experience has shown 
them that the refinements built into Link-Belt chain make a vast difference in 
field performance, help assure customer satisfaction for their machines. 

Steel Link-Belt chain, shown at left, is lightweight, strong and low-cost. Its 
open hook design simplifies coupling and uncoupling. And like all Link-Belt 
chains it has consistent quality and uniformity in every link. 

Link-Belt offers industry’s most complete line of drive and conveyor chains, 
conveyor chain attachments and sprockets. Also, “bonus” services: application 
counsel, field analysis, laboratory service and others. These services multiply 
the value of Link-Belt chains, but not the price! Contact your nearest Link-Belt 
office or the Indianapolis plant at 220 S. Belmont Ave. Ask for 640-page 
Catalog 1050. sane 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are 
Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying Distributors in All Prin- 
cipal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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When you buy 
Timker’ bearings 
you are investing 

in a better 
bearing value 
for today and 
in the future 


ODAY’S automobiles, trucks, farm 

tractors and machines of all types 

are much more powerful and 
dependable, and they are heavier. Yet, the 
Timken® tapered roller bearings used in 
modern equipment are smaller and more 
economical than those used 10 or 25 years 
ago. That’s possible because the Timken 
Company has found ways to pack more 
capacity into less space by improving 
bearing steels, design proportions, de- 
veloping new ways to achieve precision 


geometry ... and by investing in bearing 
life research. 

The driving force behind these de- 
velopments is the Timken Company 
philosophy of Service. Not just institu- 
tional service to industry, but the kind of 
individual, on-the-spot bearing service 
that Timken Company sales engineers 
are qualified to give. They are able and 
eager to give on-the-spot professional 
assistance to help you build serviceable, 
reliable, salable machines. 


This dynamic partnership with industry has enabled the 
Timken Company to become the world’s largest manufacturer of 
tapered roller bearings with the enviable reputation of product 
excellence, pioneering of new applications and bearing industry 
leadership. It explains in part why Timken bearings are preferred 
by so many engineers. 

An important share of every Timken bearing sales dollar is 
plowed back into improving research, testing and production 
facilities. This impatience with just “good enough” is why 
practically every major tapered roller bearing development has 
come from The Timken Roller Bearing Company. Invest more 
of your bearing dollars with the leader—it will repay you in 
improved products and money-savings — now and in the future. 


The Timken Roller Bearing Company « Canton 6, Ohio 
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